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General Soil Map 

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 
divided into groups of associated soils called general soil map units. This map is useful in planning the 
use and management of large areas. 

To find information about your area of interest, locate that area on the map, identify the name of the 
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units 
for a general description of the soils in your area. 

Detailed Soil Maps 


The detailed soil maps follow the general soil map. These maps can 
be useful in planning the use and management of small areas. 


To find information about 
your area of interest, 
locate that area on the 
Index to Map Sheets, 
which precedes the soil 
maps. Note the number of 
the map sheet, and turn to 
that sheet. 


INDEX TO MAP SHEETS 


Locate your area of 
interest on the map 
sheet. Note the map unit 
symbols that are in that 
area. Turn to the Index 
to Map Units (see Con- 
tents), which lists the map 
units by symbol and 
name and shows the 
page where each map MAP SHEET 
unit is described. 


EA OF INTEREST 
NOTE: Map unit symbols in a soil 
Survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 


The Summary of Tables shows which table has data on a specific land use for each detailed soil map 
unit. See Contents for sections of this publication that may address your specific needs. 
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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other Federal 
agencies, State agencies including the Agricultural Experiment Stations, and 
local agencies. The Natural Resources Conservation Service (formerly the Soil 
Conservation Service) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1987. Soil names and 
descriptions were approved in 1989. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1989. This survey was 
made cooperatively by the Natural Resources Conservation Service and the 
University of Nebraska, Conservation and Survey Division. It is part of the 
technical assistance furnished to the Lower Niobrara, Lewis and Clark, and 
Lower Elkhorn Natural Resources Districts. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

All programs and services of the Natural Resources Conservation Service are 
offered on a nondiscriminatory basis, without regard to race, color, national 
origin, religion, sex, age, marital status, or handicap. 


Cover: Aerial view of the Niobrara State Park at the junction of the Niobrara and Missouri 
Rivers. 
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Foreword 
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This soil survey contains information that can be used іп land-planning 
programs in Knox County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the soil, 
improvements needed to overcome the limitations, and the impact of selected 
land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, and 
pollution contro! can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Clayey 
or wet soils are poorly suited to use as septic tank absorption fields. A high 
water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in this 
soil survey. Broad areas of soils are shown on the general soil map. The location 
of each soil is shown on the detailed soil maps. Each soil in the survey area is 
described. Information on specific uses is given for each soil. Help in using this 
publication and additional information are available at the local office of the 
Natural Resources Conservation Service or the Cooperative Extension Service. 


Stephen K. Chick 
State Conservationist 
Natural Resources Conservation Service 
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Knox County is in northeastern Nebraska (fig. 1). 
The total area of the county is 728,679 acres, or about 
1,138 square miles. The county is bordered on the 
north by South Dakota, on the west by Boyd and Holt 
Counties, Nebraska, on the south by Antelope and 
Pierce Counties, Nebraska, and on the east by Cedar 
County, Nebraska. The Missouri River forms the 
northern boundary of the county. 

Farming is the main occupation in the county. Feed 
grain, forage crops, and cash-grain crops are grown. 
The major livestock are cattle and swine. The county 
also has a few herds of dairy cattle. Most residents of 
the county are employed in agriculture or agriculturally 
reiated occupations. 

This soil survey updates the survey of Knox County 
published in 1930 (3). It provides more detail because 
of aerial photography and has more interpretive 
information. 


General Nature of the County 


This section provides general information about Knox 
County. It describes history and development; climate; 
geology and ground water; and physiography, relief, 
and drainage. 


History and Development 


The first permanent settlement in the area now 
known as Knox County was made in 1856 near the 
present site of Niobrara. The county was established as 
L'Eau Qui Court County by the territorial legislature in 


Figure 1.—Location of Knox County in Nebraska. 


1857 and was organized the same year. The name was 
changed to Knox County in 1873. In 1883, the area 
north of the Niobrara River, formerly part of the Dakota 
Territory, was added. Early settlers came mainly from 
the central and eastern states. Most of these settlers 
were born in America. 

According to records, the Lewis and Clark Expedition 
made the first authentic government survey of the land 
in 1804. In 1846, the Mormons traveled through the 
Niobrara area. They dug the Mormon Canal near the 
mouth of the Niobrara River. Newell Knight and a band 
of followers from Nauvoo, Illinois, spent the winter in the 
Niobrara area. The winter was hard, and many settlers 
died even though the Indians provided them with food. 

An important location for crossing the Missouri River 


during cattle drives was in an area near the town of 
Niobrara. Later, a ferry crossing was operated with a 
series of ropes. A ferry at Santee was powered by a 
horse treadmill. The ferries were forced to cease 
operation because of water fluctuations in the river 
resulting from dams opening and closing. 

The location for the town of Niobrara changed twice. 
The first change was in 1881 because of flooding 
caused by the Missouri River. The second change 
occurred in 1977 because the Gavins Point Dam, which 
was built in 1955, raised water levels in the town. The 
courthouse was also moved because of the flooding. 
The town of Center was established when people voted 
on a geographic midpoint in the county. 

In 1866, a reservation for the Santee Sioux Indians 
was established from 115,000 acres of the Nebraska 
Territory. 

The large rugged area of bluffs and wooded draws in 
the northeastern part of the county known as "Devil's 
Nest" is believed to have developed from rapid erosion. 
This area may have served as a hideout for Jesse and 
Frank James after they robbed a bank in Northfield, 
Minnesota. 

The population of Knox County was 9,534 in 1990. It 
had been 19,110 in 1930. Bloomfield has a population 
of 1,181. Creighton, the largest city, has a population of 
1,223. Crofton, Wausa, Verdigre, Niobrara, Santee, 
Center, Winnetoon, Verdel, and Bazile Mills each have 
fewer than 1,000 residents. Center is the county seat. 


Climate 


Knox County is cold in winter. Summers are quite hot 
but have occasional cool spells. Precipitation during the 
winter frequently occurs as snowstorms. During the 
warm months precipitation mainly consists of showers, 
often heavy, that occur when warm, moist air moves in 
from the south. Total annual rainfall is normally 
adequate for corn, soybeans, and small grain. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Niobrara, Nebraska, 
in the period 1951 to 1987. Table 2 shows probable 
dates of the first freeze in fall and the last freeze in 
spring. Table 3 provides data on length of the growing 
Season. 

In winter, the average temperature is 23 degrees F 
and the average daily minimum temperature is 12 
degrees. The lowest temperature on record, which 
occurred at Niobrara on January 29, 1966, is -31 
degrees. In summer, the average temperature is 74 
degrees and the average daily maximum temperature is 
87 degrees. The highest recorded temperature, which 
occurred on July 27, 1952, is 109 degrees. 

Growing degree days are shown in table 1. They are 


Soil Survey 


equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the 
average temperature each day exceeds a base 
temperature (50 degrees F). The norma! monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

The total annual precipitation is about 23 inches. Of 
this, more than 17 inches, or nearly 80 percent, usually 
falls in Apri! through September. The growing season 
for most crops falls within this period. In 2 years out of 
10, the rainfall in April through September is less than 
14 inches. The heaviest 1-day rainfall during the period 
of record was 7.2 inches on June 7, 1967. 
Thunderstorms occur on about 49 days each year. 

The average seasonal snowfall is about 29 inches. 
The greatest snow depth at any one time during the 
period of record was 27 inches. On the average, 27 
days of the year have at least 1 inch of snow on the 
ground. The number of such days varies greatly from 
year to year. 

The average relative humidity in midafternoon is 
about 55 percent. Humidity is higher at night, and the 
average at dawn is about 80 percent. The sun shines 
70 percent of the time possible in summer and 55 
percent in winter. The prevailing wind is from the 
northwest. Average windspeed is highest, 14 miles per 
hour, in spring. 

Tornadoes and severe thunderstorms occasionally 
occur. These storms are local in extent and of short 
duration. They can result in sparse damage in narrow 
areas. Hailstorms occur at times during the warmer part 
of the year. They occur in irregular patterns and in 
relatively small areas. 


Geology and Ground Water 


The bedrock in Knox County consists of layers of 
sandstone, chalk, and shale of Cretaceous age. Two 
rock units of Late Cretaceous age are exposed within 
the county. The Niobrara Formation is the lower of 
these units. It is composed of chalk, calcareous shale, 
and shaly limestone. It is overlain by the Pierre Shale, a 
formation consisting of bentonitic shale, calcareous 
shale, shaly chalk, and claystone. 

In the topographically higher parts of the county, 
remnants of the Ogallala Group of Miocene (Tertiary) 
age overlie the bedrock. This rock unit is composed of 
beds of sand, lime-cemented sandstone, and sandy silt 
that has areas of lime. 

Continental ice sheets advanced over the eastern 
part of Knox County at least twice during the 
Pleistocene (Quaternary) age. When these ice sheets 
melted, they left deposits of clayey and silty till 
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throughout most of the area east of a line between the 
present sites of the towns of Niobrara and Creighton. 
Glacial meltwater deposited sand and clayey sand west 
of this line. Layers of wind-deposited limy silt (loess) 
mantle these ice-age deposits. The lower part of these 
wind-deposited sediments is pale pink. It is known as 
Loveland loess. The upper part is grayish yellow. It is 
called Peorian loess. Most of the upland soils formed in 
these loess deposits. 

The Missouri River, which forms the northern 
boundary of Knox County, has cut a valley through the 
Pierre Shale and into the Niobrara Formation. The lower 
areas of Ponca Creek and the Niobrara River also are 
incised into the Niobrara Formation. Verdigris Creek, 
which flows into the Niobrara River, and Bazile, Lost, 
and Weigand Creeks, which flow into the Missouri 
River, are the principal tributary streams draining the 
upland part of the county. Stream terraces and flood 
plains in the valleys of the Missouri and Niobrara Rivers 
and Ponca Creek and other creeks are underlain by 
stream-deposited sediments (alluvium) of Quaternary 
age. 

Ground-water supplies that are sufficient for irrigation 
are mostly limited to those parts of the county that are 
underlain by the Ogallala Group and by coarse textured 
Quaternary deposits. In other areas ground-water 
supplies that are sufficient for domestic and livestock 
use are in sand lenses of till and alluvial deposits. 

In fractured areas the Niobrara Formation is a 
potential source of water. This water, however, is likely 
to be very alkaline. Another potential source of water is 
the Dakota Sandstone of Early Cretaceous age. Wells 
must be drilled to a depth of 500 feet or more to tap this 
water. 

Many springs occur along valley sides. They provide 
natural outlets for water in the Ogallala Group and 
Quaternary deposits. 


` Physiography, Relief, and Drainage 


The county includes a wide variety of exposed 
geologic materials. The surface features are the result 
of wind and water acting on these materials. The 
general character of the surface relief in a particular 
area is related to the severity of geologic erosion to 
which the soil in that area has been subjected, to the 
erosive resistance of the formations that were exposed, 
and to the surface features of the formations at the time 
they were covered by the later deposits. 

Geologic erosion has been most severe in the 
western and northern parts of the county. It has 
resulted in the development of three major 
physiographic areas—the loess hills, the Holt Table, 
and the Pierre shale plains and hills. About 60 percent 


of the county, in the southeastern part, is covered by 
the loess hills area. The northern boundary of this area 
extends diagonally across the central part of the county 
from southwest to northeast. Throughout most of this 
area, the mantle of loess is intact. In places the surface 
relief is nearly level or gently undulating. The nearly 
level areas make up 10 percent or less of the loess hills 
area. Gently rolling to steep areas make up the rest of 
the loess hills area. The eastern part of the county is 
characterized by round-topped hills and divides. The 
drainage pattern is fairly intricate. Only a comparatively 
small percentage of the surface is rough and gullied. 
The relief in the areas that have a mantle of loess 
probably is not so much the result of erosion but is 
caused by the nature of the surface layer beneath the 
loess. 

In the central and western parts of the county, the 
mantle of loess has been severely eroded by the 
headwater of Bazile and Verdigris Creeks. These 
creeks are entrenched at a depth of 150 to 200 feet 
below the general level of the uplands. A few small, 
tablelike remnants of loess remain, but most of the 
loess material has been carved into a succession of 
sharp divides and narrow, steep-sided valleys. The 
loess has been eroded in large areas, exposing the 
underlying formation. In areas where the exposed 
material is sand, drainage channels are poorly 
developed and the land surface is gently rolling or 
hummocky. In areas where erosion has cut through the 
loose sand into the underlying sandstone formation of 
Tertiary age, such as areas adjacent to the headwater 
of Merriman and Verdigris Creeks, the relief is 
pronounced. Most of the lower valley slopes are 
gradual, but they become steeper as elevation 
increases. Although the tops of most of the divides are 
narrow, few of them are sharp. In areas where the 
divides are covered by loess, they have surfaces that 
are nearly level to extremely rough and broken, 
depending on the severity of erosion to which they have 
been subjected. In areas where the divides are covered 
by sandy material, they are rolling or hummocky. 

The physiographic area known as the Holt Table 
makes up about 12 percent of the county. This area 
extends into the county from the west. It is in all of the 
upland areas south of the Niobrara River, west of 
Verdigris Creek, and north of the loess hills. 

The surface features in the area of the Holt Table in 
Knox County were largely formed by wind. The loess 
mantle has been removed from all but about 15 percent 
of the Holt Table, and the underlying sand deposits 
have been exposed. These sand deposits, although 
fairly stable because of the large admixture of loess, 
have been reworked and shifted by the winds, resulting 
in a strongly undulating or gently rolling appearance. 


The surface is modified in places by hummocky sands 
that have been deposited into low mounds and ridges, 
by nearly level areas of the loess mantle, and by 
strongly rolling or hilly areas where stream erosion has 
gullied the surface of the loess remnants or has cut 
through both the loess and sand into the underlying 
Pierre shale. In places, drifting sand has modified the 
irregularities formed by water, and in most areas the 
surface features are well rounded. 

The area of Pierre shale plains and hills makes up 
about 18 percent of the county. It is fairly continuous 
across the northern edge of the county. It includes the 
uplands between the Niobrara and Missouri Rivers in 
the northwestern part of the county, the upland areas in 
the Verdigris Creek drainage basin south of Verdigre in 
the west-central part of the county, and upland areas 
between the loess hills and the Missouri River that 
range from 1 to 7 miles in width. The Pierre shale plains 
and hills have been more severely eroded than either 
the loess hills or the Holt Table. Areas of the Pierre 
shale plains and hills include some of the roughest 
surfaces in the county but also include rather large 
areas where the surface is undulating or rolling. The 
more gentle relief is in areas of loess between the 
Niobrara and Missouri Rivers. In these areas, a thin 
covering of loess covers about 40 percent of the 
surface, including the higher divides. Throughout the 
remainder of the area, erosion has removed the loess 
mantle and the underlying glacial deposits and exposed 
the Pierre shale. The relief in areas of the shale ranges 
from strongly sloping to extremely rough and broken. In 
many of the deeper valleys, the shale has been eroded 
and the streams have carved vertical channel walls in 
the underlying chalk rock. Vertical exposures of chalk 
rock also are numerous on the lower slopes of the high, 
blufflike escarpment that borders the Missouri River. 

The stream terraces and flood plains occur along the 
streams. The stream terraces occur at several distinct 
levels, depending on the depth to which the streams 
had cut prior to deposition of the alluvial material. The 
highest and most extensive development of stream 
terraces is between the flood plains and uplands on the 
south side of the Niobrara River. In these areas several 
of the stream terraces are more than a mile wide and 
are 75 to 90 feet above the stream channel. Lower and 
smaller stream terraces border the flood plains along 
the Missouri River. Low stream terraces occur along the 
Niobrara River, Bazile Creek, and Verdigris Creek and 
some of their tributaries. The stream terraces are nearly 
level or gently undulating, except in areas where the 
surface is slightly hummocky and sandy. 

The flood plains make up the lowest parts of the 
landscape. The surface of the flood plains is only a few 
feet above the streams. The broadest flood plains are 
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along the Missouri River. They are discontinuous and, 
in places, are as much as 2 miles wide. Continuous 
Strips, ranging from one-eighth mile to about one-half 
mile in width, are along most of the creeks and their 
larger tributaries. The flood plain is nearly level but is 
modified in places by stream channels and remnant 
stream terraces. 

Knox County has an average elevation of about 
1,600 feet above sea level. The lowest elevation, 
approximately 1,220 feet above sea level, is in an area 
where the Missouri River crosses the northeast corner 
of the county. The highest elevation, about 2,000 feet 
above sea level, is in the uplands in the southeastern 
part of the county. Niobrara has an elevation of 1,248 
feet above sea level; Verdigre, 1,345; Creighton, 1,600; 
Winnetoon, 1,645; Bloomfield, 1,703; and Wausa, 
1,780. 

Drainage is northward to the Missouri River through 
Beaver, Weigand, Bazile, and Verdigris Creeks and 
their tributaries. A small area in the northwestern part of 
the county drains eastward to the Missouri River 
through the Niobrara River and Ponca Creek. Areas in 
a few townships in the southeast corner of the county 
drain southward to the Elkhorn River. 

The rivers, creeks, and tributaries provide ample 
drainage throughout practically all parts of the county. 
In large areas, surface runoff is rapid and erosion is 
severe. Areas that are poorly drained are in small, 
scattered, basinlike depressions on the more nearly 
level parts of the uplands (3). Poorly drained soils are 
along most of the creeks in the county, especially at the 
upper end of drainage systems where there is seepage 
and the stream channel is not deep. 


How This Survey Was Made 


This survey was made to provide information about 
the soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and 
management of the soils for specified uses. Soil 
scientists observed the steepness, length, and shape of 
slopes; the general pattern of drainage; the kinds of 
crops and native plants growing on the soils; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed 
by other biologica! activity. 

The soils in the survey area occur in an orderly 
pattern that is related to the geology, landforms, relief, 
climate, and natural vegetation of the area. Each kind of 
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Soil is associated with a particular kind of landscape or 
with a segment of the landscape. By observing the soils 
in the survey area and relating their position to specific 
segments of the landscape, a soil scientist develops a 
concept, or model, of how the soils were formed. Thus, 
during mapping, this model enables the soil scientist to 
predict with a considerable degree of accuracy the kind 
of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, 
soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 
soil profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, reaction, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpret the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior 
of the soils under different uses. Interpretations for all of 
the soils are field tested through observation of the soils 
in different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and some new interpretations are developed to meet 
local needs. Data are assembled from other sources, 
such as research information, production records, and 
field experience of specialists. For example, data on 
crop yields under defined levels of management are 
assembled from farm records and from field or plot 


experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can 
predict with a fairly high degree of accuracy that a given 
Soil will have a high water table within certain depths in 
most years, but they cannot assure that a high water 
table will always be at a specific level in the soil on a 
specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by two or three kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for 
the properties of the soils. On the landscape, however, 
the soils are natural objects. In common with other 
naturai objects, they have a characteristic variability in 
their properties. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of soils of other taxonomic classes. 
Consequently, every map unit is made up of the soil or 
Soils for which it is named and some soils that belong to 
other taxonomic classes. These latter soils are called 
inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small 
areas and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions 
of contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 


complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 


diminishes the usefulness or accuracy of the soil data. 


The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 


landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. it is named for the major soils. The 
soils making up one association can occur in another 
but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for genera! land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other 
characteristics that affect management. 


Soil Descriptions 
1. Moody-Bazile-Trent Association 


Very deep, nearly levei to gently sloping, well drained 
and moderately well drained, loamy and silty soils; on 
uplands and stream terraces 


This association consists of soils on ridgetops and 
side slopes along upland drainageways. These soils 
formed in silty and sandy sediments and loess. Slopes 
range from 0 to 6 percent. 

This association has a total area of about 118,100 
acres, or about 17 percent of the county. It is about 39 
percent Moody soils, 29 percent Bazile soils, 17 percent 
Trent soils, and 15 percent minor soils. 

The Moody soils are on flat ridgetops and smooth 
side slopes in the uplands. These well drained soils are 
nearly level to gently sloping. Typically, the surface 
layer is dark grayish brown, firm silty clay loam about 7 
inches thick. The subsoil is firm silty clay loam about 41 
inches thick. The upper part is grayish brown, and the 
lower part is pale brown and very pale brown. The 
underlying material to a depth of more than 60 inches is 


very pale brown, calcareous silt loam. 

The Bazile soils are on ridgetops and side slopes in 
the uplands and on stream terraces along 
drainageways. These well drained soils are nearly level 
to gently sloping. Typically, the surface layer is dark 
grayish brown, friable loam about 6 inches thick. The 
subsurface layer is dark grayish brown, friable clay 
loam about 10 inches thick. The subsoil is about 14 
inches thick. The upper part is grayish brown, firm silty 
clay loam, and the lower part is pale brown, friable clay 
loam. The underlying material to a depth of more than 
60 inches is very pale brown sand. 

The Trent soils are in swales on uplands. These well 
drained and moderately well drained soils are nearly 
level. Typically, the surface layer is dark grayish brown, 
friable silt loam about 8 inches thick. The subsurface 
layer also is dark grayish brown, friable silt loam. It is 
about 12 inches thick. The subsoil is firm silty clay loam 
about 34 inches thick. The upper part is dark grayish 
brown, and the lower part is brown. The underlying 
material to a depth of more than 60 inches is pale 
brown, calcareous silty clay loam. 

Of minor extent in this association are the Crofton, 
Kezan, Nora, Paka, and Thurman soils. Crofton soils 
are calcareous at or near the surface. They are on 
gently sloping to strongly sloping ridgetops and side 
slopes. Kezan soils are poorly drained. They are on 
bottom land along narrow drainageways below the 
major soils. Nora and Paka soils are shallower to 
carbonates than the Moody soils. They are on gently 
sloping to strongly sloping side slopes. Paka soils have 
weakly cemented siltstone bedrock below a depth of 40 
inches. Thurman soils are sandy. They are on gently 
sloping side slopes. 

The major soils in this association are used for 
diversified farming. Most farms combine grain and 
livestock enterprises. More than half of the area is dry- 
farmed. Corn, soybeans, oats, and alfalfa are the main 
crops. Some areas are irrigated with sprinkler systems. 
Water for irrigation is supplied by deep wells (fig. 2). A 
few small areas support introduced grasses or native 
grasses used for grazing or hay. Some farms have 
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Figure 2.—Center-pivot irrigation in an area of the Moody-Bazile-Trent association. 


dairy herds. Some livestock is fattened in feedlots and management concern in irrigated areas. A system of 
then marketed. The forage crops generally are used as conservation tillage that leaves crop residue on the 
winter feed for cattle. surface helps to control erosion and conserves 

The main management concerns in cultivated areas moisture. Proper grazing use, timely deferment of 
are reducing the rate of runoff, controlling water grazing and haying, and a grazing system in which two 
erosion, conserving soil moisture, and maintaining soil or more pastures are alternately grazed and rested and 
fertility and tilth. The efficient use of irrigation water isa the order of the grazing and rest periods is changed 
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each year help to maintain or improve the range 
condition. 


2. Crofton-Nora-Alcester Association 


Very deep, gently sloping to very steep, well drained, 
silty soils; on uplands and foot slopes 


This association consists of soils on ridgetops and 
side slopes along intermittent drainageways. These 
soils formed in loess and silty colluvial and alluvial 
sediments. Slopes range from 2 to 60 percent (fig. 3). 

This association has a total area of about 231,900 
acres, or about 33 percent of the county. It is about 50 
percent Crofton soils, 16 percent Nora soils, 14 percent 
Alcester soils, and 20 percent minor soils. 

The Crofton soils are on ridgetops, side slopes, and 
short breaks along drainageways. These well drained 
soils are gently sloping to very steep. Typically, the 
surface layer is grayish brown, friable, calcareous silt 
loam about 6 inches thick. Below this is a transitional 
layer of brown, friable, calcareous silt loam about 5 
inches thick. The underlying material to a depth of more 
than 60 inches is pale brown and very pale brown, 
calcareous silt loam. 

The Nora soils are on smooth divides and long 
smooth side slopes along intermittent drainageways. 
These well drained soils are gently sloping to 
moderately steep. Typically, the surface layer is dark 
grayish brown, friable silty clay loam about 6 inches 
thick. The subsurface layer also is dark grayish brown, 
friable silty clay loam. It is about 5 inches thick. The 
subsoil is about 27 inches thick. The upper part is 
brown, friable silty clay loam, and the lower part is pale 
brown, friable, calcareous silt loam. The underlying 
material to a depth of more than 60 inches is very pale 
brown, calcareous silt loam. 

The Alcester soils are on short, smooth, slightly 
concave foot slopes below areas of the Crofton and 
Nora soils and along narrow, intermittent drainageways. 
These well drained soils are gently sloping and strongly 
sloping. Typically, the surface layer is dark grayish 
brown, friable silt loam about 7 inches thick. The 
subsurface layer also is dark grayish brown, friable silt 
loam. It is about 16 inches thick. The subsoil is about 
37 inches thick. The upper part is brown, friable silt 
. loam, and the lower part is pale brown, firm, calcareous 
silty clay loam. 

Of minor extent in this association are the Aowa, 
Bazile, Betts, Moody, and Thurman soils. Aowa soils 
are silty. They are on bottom land along narrow 
drainageways below the Alcester soils. Bazile soils 
formed in loamy material over sandy sediments. They 
are on smooth ridgetops and side slopes. Betts soils 
formed in glacial till. They are on side slopes below the 


Crofton soils. Moody soils are silty. They are commonly 
on smooth, gentle slopes above the Crofton and Nora 
Soils. Thurman soils are somewhat excessively drained 
and sandy. They are on ridgetops and gently sloping to 
steep side slopes. 

The major soils in this association are used for 
diversified farming. Most farms combine grain and 
livestock enterprises. Most of the gently sloping to 
moderately steep areas are dry-farmed. Corn, 
Soybeans, oats, and alfalfa are the main crops. Some 
areas are irrigated with sprinkler systems. Water for 
irrigation is supplied by deep wells. Corn and soybeans 
are the main irrigated crops. Most areas of the steep 
and very steep Crofton soils support native grasses 
used for grazing. A few steep areas support 
bromegrass or alfalfa and are used for grazing or 
hayland. Some farms have dairy herds. Some livestock 
is fattened in feedlots and then marketed. 

The main management concerns in cultivated areas 
are reducing the rate of runoff, controlling water 
erosion, conserving soil moisture, and maintaining 
fertility and tilth. The efficient use of irrigation water is a 
management concern in irrigated areas. A system of 
conservation tillage that leaves crop residue on the 
surface helps to control erosion and conserves 
moisture. Proper grazing use, timely deferment of 
grazing and haying, and a system in which two or more 
pastures are alternately grazed and rested and the 
order of the grazing and rest periods is changed each 
year help to maintain or improve the range condition. 


3. Betts-Crofton-Alcester Association 


Very deep, gently sloping to very steep, well drained, 
loamy and silty soils; on uplands and foot slopes 


This association consists of soils on ridgetops and 
side slopes along intermittent drainageways. These 
soils formed in glacial till, loess, and colluvial and 
alluvial sediments. Slopes range from 2 to 60 percent. 

This association has a total area of about 18,700 
acres, or about 3 percent of the county. It is about 64 
percent Betts soils, 18 percent Crofton soils, 5 percent 
Alcester soils, and 13 percent minor soils. 

The Betts soils are on short to long side slopes and 
breaks along drainageways. These well drained soils 
are strongly sloping to very steep. Typically, the surface 
layer is very dark grayish brown, friable clay loam about 
5 inches thick. The subsoil is light brownish gray, friable 
clay loam about 21 inches thick. The underlying 
material to a depth of more than 60 inches is light gray 
clay loam. The soils are calcareous throughout. A few 
pebbles and stones are on the surface and throughout 
the profile. 

The Crofton soils are on narrow ridgetops and short 


10 


Soil Survey 


Figure 3.—Typical pattern of soils and parent material in the Crofton-Nora-Alcester association. 


to long side slopes. These well drained soils are gently 
sloping to very steep. Typically, the surface layer is 
grayish brown, friable silt loam about 6 inches thick. 
Below this is a transitional layer of brown, friable silt 
loam about 5 inches thick. The underlying material to a 
depth of more than 60 inches is friable silt loam. It is 
pale brown in the upper part and very pale brown in the 
lower part. The soils are calcareous throughout. 

The Alcester soils are on smooth, slightly concave 
foot slopes below the Betts and Crofton soils and along 
narrow, intermittent drainageways. These well drained 
soils are gently sloping and strongly sloping. Typically, 
the surface layer is dark grayish brown, friable silt loam 
about 7 inches thick. The subsurface layer also is dark 
grayish brown, friable silt loam. It is about 16 inches 
thick. The subsoil is about 37 inches thick. The upper 
part is brown, friable silt loam, and the lower part is 
pale brown, firm, calcareous silty clay loam. 

Of minor extent in this association are the Brunswick, 
Meadin, Paka, Simeon, and Thurman soils. Brunswick 
soils are moderately deep over weakly cemented 
sandstone bedrock. They are commonly on side slopes 


below the Betts and Crofton soils. Meadin soils are 
excessively drained and are shallow over gravelly 
coarse sand. They are on ridgetops and the upper side 
slopes between areas of the Betts and Crofton soils. 
Paka soils are loamy. They have weakly cemented 
siltstone bedrock below a depth of 40 inches. They are 
commonly on the lower side slopes. Simeon soils are 
excessively drained and sandy. They are on ridgetops 
and the upper side slopes. Thurman soils are somewhat 
excessively drained and sandy. They are on side 
slopes. 

The major soils in this association are used for 
diversified farming. Most farms combine livestock and 
grain enterprises. The most common livestock 
enterprises are cow-calf herds and dairy operations. 
About half of this association supports native grasses 
and is used for range. The steep and very steep areas 
are too erosive to be used as cropland. Some of the 
strongly sloping to steep areas are used as hayland. 
The other areas of this association are used for 
cultivated crops or support introduced grasses used for 
grazing. Corn, alfalfa, and oats are the main crops. 
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Water erosion is a hazard. Constructing dams can 
help to control erosion. The main management 
concerns in cultivated areas are reducing the rate of 
runoff, controlling water erosion, conserving soil 
moisture, and maintaining fertility and tilth. A system of 
conservation tillage that leaves crop residue on the 
surface helps to control erosion and conserves 
moisture. Proper grazing use, timely deferment of 
grazing, and a grazing system in which two or more 
pastures are alternately grazed and rested and the 
order of the grazing and rest periods is changed each 
year help to maintain or improve the range condition. 


4. Thurman-Bazile-Ortello Association 


Very deep, nearly level to steep, somewhat excessively 
drained and well drained, sandy and loamy soils; on 
uplands and stream terraces 


This association consists of soils on uplands and in 
valleys. These soils formed in loamy and sandy 
sediments, loess, and sandy eolian material. Slopes 
range from 0 to 30 percent (fig. 4). 

This association has a total area of about 91,000 
acres, or about 13 percent of the county. It is about 44 
percent Thurman soils, 10 percent Bazile soils, 8 
percent Ortello soils, and 38 percent minor soils. 

The Thurman soils are on undulating or smooth 
slopes on uplands or stream terraces. These somewhat 
excessively drained soils are nearly level to steep. 
Typically, the surface soil is very friable loamy fine sand 
about 14 inches thick. It is grayish brown in the upper 
part and dark grayish brown in the lower part. The next 
layer is grayish brown, loose fine sand about 4 inches 
thick. The underlying material extends to a depth of 
more than 60 inches. It is pale brown fine sand in the 
upper part and very pale brown sand in the lower part. 

The Bazile soils are on ridgetops and side slopes in 
the uplands and on stream terraces. These well drained 
soils are nearly level to strongly sloping. Typically, the 
surface layer is grayish brown, very friable loamy fine 
sand or friable loam about 6 inches thick. The 
subsurface layer is dark grayish brown, very friable 
loamy fine sand or friable clay loam about 5 inches 
thick. The subsoil is about 24 inches thick. The upper 
part is pale brown, very friable loamy fine sand or firm 
silty clay loam, and the lower part is pale brown, friable 
silt loam. The underlying material to a depth of more 
than 60 inches is very pale brown sand. 

The Ortello soils are on ridgetops and side slopes in 
the uplands and on stream terraces. These well drained 
soils are nearly level to gently sloping. Typically, the 
surface layer is grayish brown, friable fine sandy loam 
about 7 inches thick. The subsurface layer is dark 
grayish brown, friable fine sandy loam about 7 inches 
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thick. The subsoil is friable fine sandy loam about 26 
inches thick. It is grayish brown in the upper part and 
pale brown in the lower part. The underlying material to 
a depth of more than 60 inches is very pale brown 
loamy sand. 

Of minor extent in this association are the Blendon, 
Boelus, Crofton, Loretto, and Simeon soils. Blendon 
soils have a thick, dark solum. They are in upland 
swales. Boelus soils have a sandy surface soil and 
loamy underlying material. They are on side slopes in 
the uplands and on stream terraces. Crofton soils are 
silty and calcareous. They are on ridgetops, side 
slopes, and short, steep breaks along upland 
drainageways. Loretto soils are loamy. They are on 
upland ridgetops and side slopes. Simeon soils are 
excessively drained and sandy. They are on the upper 
side slopes in the uplands. 

The major soils in this association are used for 
diversified farming. Most farms combine grain and 
livestock enterprises. More than half of the nearly level 
to strongly sloping areas are used for dryland farming 
or as irrigated cropland. Corn, soybeans, oats, rye, and 
alfalfa are the main dryland crops. Irrigation is mainly by 
center-pivot systems. Water for irrigation is supplied by 
deep wells. Corn, soybeans, and alfalfa are the main 
irrigated crops. The areas of pasture or native grasses 
are used for grazing or hayland. A few farms have dairy 
herds. Some livestock is fattened in feedlots and then 
marketed. The forage crops generally are used as 
winter feed for cattle. 

The main hazard in cultivated areas is soil blowing. 
Water erosion also is a hazard on the long, smooth side 
slopes. In some years, insufficient rainfall is a limitation 
affecting the production of dryland crops. Management 
concerns include maintaining fertility and organic matter 
content. A conservation tillage system that leaves crop 
residue on the surface helps to control soil blowing. 
Proper grazing use, timely deferment of grazing, and a 
grazing system in which two or more pastures are 
alternately grazed and rested and the order of the 
grazing and rest periods is changed each year help to 
maintain or improve the range condition. 


5. Valentine-Simeon-Thurman Association 


Very deep, nearly level to steep, excessively drained and 
somewhat excessively drained, sandy soils; on uplands 


This association consists of soils on nearly level to 
steep uplands. These soils formed in sandy eolian 
material and sandy alluvium or outwash material. 
Slopes range from 0 to 30 percent. 

This association has a total area of about 19,300 
acres, or about 3 percent of the county. It is about 34 
percent Valentine soils, 22 percent Simeon soils, 21 
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Figure 4.—Typical landscape in an area of the Thurman-Bazile-Ortello association. 


percent Thurman soils, and 23 percent minor soils. 

The Valentine soils are on uplands and occur mostly 
as areas of sandhills. These excessively drained soils 
are mainly gently sloping to steep. Typically, the surface 
layer is grayish brown, loose fine sand about 6 inches 
thick. Below this is a transitional layer of light brownish 
gray, loose fine sand about 6 inches thick. The 
underlying material to a depth of more than 60 inches is 
very pale brown fine sand. 

The Simeon soils are on upland divides and on side 
slopes along entrenched drainageways. These 
excessively drained soils are nearly level to steep. 
Typically, the surface layer is grayish brown, loose sand 
about 5 inches thick. Below this is a transitional layer 
that is also grayish brown, loose sand. It is about 8 
inches thick. The underlying material to a depth of more 
than 60 inches is sand. It is very pale brown in the 


upper part and white in the lower part. 

The Thurman soils are on upland ridgetops and side 
slopes and in swales. These somewhat excessively 
drained soils are neariy level to strongly sloping. 
Typically, the surface layer is grayish brown, loose fine 
sand about 6 inches thick. The subsurface layer is dark 
grayish brown, loose fine sand about 7 inches thick. 
Below this is a transitional layer of light brownish gray, 
loose fine sand about 5 inches thick. The underlying 
material to a depth of more than 60 inches is very pale 
brown fine sand. 

Of minor extent in this association are the Inavale, 
Ortello, and Verdigre soils. Inavale soils are sandy. 
They are in narrow areas of bottom land. along 
drainageways. Ortello and Verdigre soils are loamy. 
Ortello soils are in upland swales. They are lower on 
the landscape than the major soils. Verdigre soils 
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formed in shale. They are on side slopes below the 
major soils. 

Farms and ranches in this association are mainly 
cow-calf livestock enterprises. Most of the acreage 
supports native grasses used for range. Some of these 
areas are mowed for hay, which is used as winter 
livestock feed. A few areas are used for dryland farming 
or as irrigated cropland. Irrigation is by sprinkler 
systems. Water for irrigation is supplied by deep wells. 
Corn, oats, and alfalfa are the main crops. 

Soil blowing is a severe hazard in cultivated areas. 
Using a system of conservation tillage, stripcropping, 
and seeding cover crops in the fall can help to control 
soil blowing. In some years, insufficient rainfall is a 
limitation affecting the production of dryland crops. The 
main management concern in areas of range is the 
production of grasses. Proper grazing use, timely 
deferment of grazing, and a grazing system in which 
two or more pastures are alternately grazed and rested 
and the order of the grazing and rest periods is 
changed each year help to maintain or improve the 
range condition. 


6. Simeon-Meadin-O'Neill Association 


Very deep, nearly level to steep, excessively drained and 
well drained, sandy and loamy soils that are shallow and 
moderately deep over gravelly coarse sand; on uplands 
and stream terraces 


This association consists of soils on uplands and 
Stream terraces. These soils formed in sandy alluvium 
or outwash material and sandy or loamy material 
deposited over gravelly coarse sand. Slopes range from 
0 to 30 percent. 

This association has a total area of about 11,200 
acres, or about 1 percent of the county. It is about 37 
percent Simeon soils, 20 percent Meadin soils, 15 
percent O'Neill soils, and 28 percent minor soils. 

The Simeon soils are on narrow ridgetops and side 
slopes in the uplands and on stream terraces. These 
excessively drained soils are nearly level to steep. 
Typically, the surface layer is grayish brown, loose sand 
about 5 inches thick. Below this is a transitional layer 
that is also grayish brown, loose sand. It is about 8 
inches thick. The underlying material to a depth of more 
than 60 inches is sand. It is very pale brown in the 
upper part and white in the lower part. A few pebbles 
are throughout the profile. 

The Meadin soils are on ridgetops and broad side 
slopes in the uplands and on stream terraces. These 
excessively drained soils are gently sloping to steep. 
Typically, the surface layer is dark grayish brown, 
friable sandy loam about 7 inches thick. Below this is a 
transitional layer of dark grayish brown, friable gravelly 
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sandy loam about 5 inches thick. The underlying 
material to a depth of more than 60 inches is gravelly 
coarse sand. It is light yellowish brown in the upper part 
and very pale brown in the lower part. 

The O'Neill soils are on convex ridgetops and side 
slopes in the uplands and on stream terraces. These 
well drained soils are gently sloping to steep. Typically, 
the surface layer is grayish brown, friable sandy loam 
about 6 inches thick. The subsurface layer is dark 
grayish brown, friable sandy loam about 3 inches thick. 
The subsoil is brown, friable sandy loam about 14 
inches thick. The underlying material to a depth of more 
than 60 inches is very pale brown gravelly coarse sand. 

Of minor extent in this association are the Brunswick, 
Inavale, Paka, Thurman, and Valentine soils. Brunswick 
and Paka soils are lower on the landscape than the 
major soils. Brunswick soils formed in material 
weathered from weakly cemented sandstone bedrock. 
Paka soils are loamy. They are on upland side slopes. 
Inavale soils are in narrow areas of sandy bottom land 
along drainageways. Thurman and Valentine soils have 
less medium and coarse textured sand than the major 
Soils. They commonly are higher on the landscape than 
the major soils. They are hummocky. 

Farms and ranches in this association are mainly a 
combination of grain and livestock enterprises. Some 
farms have dairy herds. Most of this association 
supports native grasses used for range. The soils are 
commonly too steep, too sandy, or too droughty to be 
farmed. Alfalfa, oats, and rye are the main dryland 
crops. In most areas the water supply is sufficient for 
livestock and domestic use but not for irrigation. Some 
gravel is mined from open pits. 

Proper grazing use, timely deferment of grazing, and 
a grazing system in which two or more pastures are 
alternately grazed and rested and the order of the 
grazing and rest periods is changed each year help to 
maintain or improve the range condition. Soil blowing is 
a hazard in cultivated areas. Water erosion is a hazard. 
The low available water capacity is a limitation affecting 
crop production in most years. Keeping crop residue on 
the surface, stripcropping, and minimizing tillage help to 
control erosion and conserve soil moisture. 


7T. Brunswick-Paka-Simeon Association 


Moderately deep, deep, and very deep, nearly level to 
steep, well drained and excessively drained, loamy and 
sandy soils; on uplands and stream terraces 


This association is in an area of dissected uplands. 
The narrow ridges are gently sloping to strongly sloping, 
and the side slopes are moderately steep to steep. The 
drainageways are mainly intermittent or are spring-fed 
tributaries of Verdigris Creek. The soils in this 
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Figure 5.—Typical pattern of soils and parent material in the Brunswick-Paka-Simeon association. 


association formed in material weathered from These well drained soils are strongly sloping to steep. 
sandstone bedrock or siltstone bedrock and sandy Typically, the surface layer is dark grayish brown, 
alluvium or outwash material. Slopes range from 0 to 30 friable fine sandy loam about 5 inches thick. The 
percent (fig. 5). subsoil is friable, fine sandy loam about 11 inches thick. 
This association has a total area of about 53,700 The upper part is grayish brown, and the lower part is 
acres, or about 8 percent of the county. It is about 34 light gray. The underlying material is light gray fine 
percent Brunswick soils, 29 percent Paka soils, 9 sandy loam about 20 inches thick. White, weakly 
percent Simeon soils, and 28 percent minor soils. cemented sandstone bedrock is at a depth of about 36 


The Brunswick soils are on upland side slopes. inches. 
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The Paka soils are on ridgetops and side slopes 
along drainageways. These well drained soils are gently 
sloping to steep. Typically, the surface layer is dark 
grayish brown, friable loam about 7 inches thick. The 
subsurface layer is dark grayish brown, firm silty clay 
loam about 3 inches thick. The subsoil is about 22 
inches thick. The upper part is light brownish gray, firm 
silty clay loam, and the lower part is light gray, firm, 
calcareous silty clay loam. The underlying material is 
light gray and white, calcareous silty clay loam about 22 
inches thick. White, calcareous, weakly cemented 
siltstone bedrock is at a depth of about 54 inches. 

The Simeon soils are on ridgetops and side slopes in 
the uplands and on some stream terraces along 
drainageways. These excessively drained soils are 
nearly level to steep. Typically, the surface layer is 
grayish brown, loose sand about 5 inches thick. Below 
this is a transitional layer that is also grayish brown, 
loose sand. It is about 8 inches thick. The underlying 
material to a depth of more than 60 inches is sand. It is 
very pale brown in the upper part and white in the lower 
part. 

Of minor extent in this association are the Crofton, 
Inavale, Mariaville, Meadin, Moody, and Thurman soils. 
Crofton and Mariaville soils are in landscape positions 
similar to those of the major soils. Crofton soils are silty 
and calcareous throughout. Mariaville soils have weakly 
cemented siltstone bedrock at a depth of 10 to 20 
inches. Inavale and Thurman soils are sandy. Inavale 
soils are on bottom land along drainageways below the 
major soils. Thurman and Meadin soils are higher on 
the landscape than the major soils. Thurman soils are 
slightly hummocky. Meadin soils have gravelly coarse 
sand at a depth of 8 to 20 inches. Moody soils are silty. 
They formed in loess on the ridges and broad divides. 

Farms and ranches in this association are mainly a 
combination of grain and cow-calf livestock enterprises. 
Some farms have dairy herds. Most of this association 
supports native grasses used for range. The steep 
areas are too erosive for farming. Some areas are 
mowed for hay. Cultivated areas are nearly level to 
moderately steep. Alfalfa, oats, and rye are the main 
dryland crops. In the few areas that are irrigated, alfalfa 
and corn are the main crops. Irrigation wells can be 
drilled in only a few areas of this association. The water 
from wells generally is sufficient for livestock and 
domestic use, except in the northern part of the county. 

Water erosion and soil blowing are hazards in 
cultivated areas. Keeping an adequate cover of crop 
residue on the surface helps to control erosion and 
conserves soil moisture. Proper grazing use, timely 
deferment of grazing, and a grazing system in which 
two or more pastures are alternately grazed and rested 
and the order of the grazing and rest periods is 
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changed each year help to maintain or improve the 
range condition. 


8. Labu-Lynch-Sansarc Association 


Moderately deep and shallow, strongly sloping to very 
steep, well drained, clayey soils; on uplands 


This association consists of soils on ridgetops and 
side slopes in the uplands. These soils formed in 
material weathered from shale. Slopes range from 6 to 
60 percent (fig. 6). 

This association has a total area of about 105,100 
acres, or about 15 percent of the county. It is about 40 
percent Labu soils, 14 percent Lynch soils, 11 percent 
Sansarc soils, and 35 percent minor soils. 

The Labu soils are on long side slopes and smooth, 
rounded knolls. They are moderately deep and formed 
in dark shale bedrock. These well drained soils are 
strongly sloping to steep. Typically, the surface layer is 
dark grayish brown, firm, calcareous silty clay about 4 
inches thick. The subsoil is about 21 inches thick. The 
upper part is grayish brown, very firm, calcareous silty 
clay, and the lower part is light olive gray, very firm, 
calcareous clay. The underlying material is light olive 
gray, calcareous clay about 9 inches thick. Light gray, 
calcareous shale bedrock is at a depth of about 34 
inches. In some areas the soils are noncalcareous. 

The Lynch soils are on long side slopes and smooth, 
rounded knolls. They are moderately deep and formed 
in light colored shale bedrock. These well drained soils 
are strongly sloping to steep. Typically, the surface 
layer is light brownish gray, firm, calcareous silty clay 
about 5 inches thick. The subsoil is firm, calcareous 
silty clay about 15 inches thick. It is light brownish gray 
in the upper part and mixed light gray and light 
yellowish brown in the lower part. The underlying 
material is mixed light olive gray and olive yellow, 
calcareous clay about 15 inches thick. Mixed pale 
yellow and light gray, calcareous shale bedrock is at a 
depth of about 35 inches. The soils have a high content 
of gypsum in seams below a depth of 12 inches. 

The Sansarc soils are on very steep side slopes, 
steep shoulders, and narrow ridgetops. They are 
shallow and formed in dark shale bedrock. Catsteps are 
common. Typically, the surface layer is dark grayish 
brown, very firm, calcareous clay about 4 inches thick. 
Below this is a transitional layer of olive gray, very firm, 
calcareous clay about 5 inches thick. The underlying 
material is light olive gray, calcareous clay about 9 
inches thick. Light gray, calcareous shale bedrock is at 
a depth of about 18 inches. 

Of minor extent in this association are the Bristow, 
Eltree, Gavins, Redstoe, Verdel, and Verdigre soils. 
Bristow soils are on very steep side slopes, steep 
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Figure 6.—Typical landscape in an area of the Labu-Lynch-Sansarc association. 


knolls, and narrow ridgetops. They are shallow over 
light colored shale bedrock and contain a high 
percentage of gypsum. Eltree soils are very deep and 
loamy. They are on stream terraces below the major 
soils. Gavins soils are on the steep and very steep 
lower side slopes. They are shallow over siltstone 
bedrock. Redstoe soils are on the lower, strongly 
sloping to steep side slopes. They are moderately deep 
and loamy over siltstone bedrock. Verdel soils are on 
foot slopes or nearly level stream terraces. They have a 
thick, dark surface layer and a very deep, clayey profile. 


Verdigre soils are on side slopes and ridgetops. They 
are deep. They have a loamy surface layer and clayey 
underlying material. 

Large farms and ranches in this association are 
mainly cow-calf livestock enterprises. Some combine 
livestock and grain enterprises. Some farms have dairy 
herds. About 75 percent of this association supports 
native grasses and is used for range. Most of the areas 
that support native grasses are too steep and erosive 
for use as cropland. Some of the moderately steep and 
Steep areas are used as hayland. The rest of this 
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association is used for dry-farming. Alfalfa, grain 
sorghum, oats, and wheat are the main crops. À few 
areas support introduced grasses. These grasses are 
cut for hay or are used for grazing. In most areas runoff 
that collects in farm ponds provides water for livestock. 
In some areas springs and artesian wells provide water 
for livestock. Wells in this area are very deep and 
generally yield water of poor quality. In many places 
pipelines that originate in areas outside the association 
provide a source of water for domestic and livestock 
use. 

Proper grazing use, timely deferment of grazing, and 
a grazing system in which two or more pastures are 
alternately grazed and rested and the order of the 
grazing and rest periods is changed each year help to 
maintain or improve the range condition. Water erosion 
and droughtiness are management concerns in areas 
that are cultivated or used as range. Gully erosion is a 
hazard. it can be overcome by constructing dams. 
Landslides are a severe hazard along roads. 


9. Aowa-Shell-Kezan Association 


Very deep, nearly level, well drained and poorly drained, 
silly soils; on bottom land 


This association consists of soils on bottom land 
along the North Fork of the Elkhorn River and along 
other major creeks and their tributaries. These soils 
formed in silty alluvium. They are subject to occasional 
and frequent flooding. Slopes range from O to 2 percent. 

This association has a total area of about 32,800 
acres, or about 4 percent of the county. It is about 33 
percent Aowa soils, 23 percent Shell soils, 15 percent 
Kezan soils, and 29 percent minor soils. 

The Aowa soils are on bottom land along narrow 
drainageways. They are well drained and subject to 
occasional and frequent flooding. Typically, the surface 
layer is grayish brown, friable, calcareous silt loam 
about 7 inches thick. The underlying material to a depth 
of 30 inches is stratified grayish brown and pale brown, 
calcareous silt loam. Below this, to a depth of 54 
inches, is a buried soil that is very dark grayish brown 
silt loam. The next layer to a depth of more than 60 
inches is stratified grayish brown and dark grayish 
brown silt loam. 

The Shell soils are in wide areas of bottom land 
characterized by deeply entrenched stream channels. 
The soils are well drained and subject to occasional 
flooding. Typically, the surface layer is dark grayish 
brown, friable silt loam about 5 inches thick. The 
subsurface layer also is dark grayish brown, friable silt 
loam. It is about 19 inches thick. The underlying 
material, to a depth of about 33 inches, is grayish 
brown silt loam. Below this, to a depth of 50 inches, is a 
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buried soil that is dark grayish brown silty clay loam. 
The next layer to a depth of more than 60 inches is 
grayish brown silty clay loam. 

The Kezan soils are along narrow drainageways. 
They are poorly drained and subject to occasional and 
frequent flooding. Depth to an apparent seasonal high 
water table ranges from about 1 foot in wet years to 
about 3 feet in dry years. Typically, the surface layer is 
stratified grayish brown and brown, mottled, friable, 
calcareous silt loam about 10 inches thick. The 
underlying material extends to a depth of more than 60 
inches. It is stratified grayish brown and light brownish 
gray, mottled, calcareous silt loam in the upper part; 
dark gray silt loam in the next part; and dark gray, 
mottled silty clay loam in the lower part. 

Of minor extent in this association are the Coleridge, 
Hobbs, Hord, and Obert soils. Coleridge, Hobbs, and 
Obert soils are on bottom land that is occasionally 
flooded. Coleridge soils are silty and somewhat poorly 
drained. The well drained Hobbs soils are 
noncalcareous and silty. Obert soils are very poorly 
drained and have a thick, dark surface layer. The well 
drained Hord soils are silty. They are on nearly level 
Stream terraces. 

Farms in this association are a combination of grain 
and livestock enterprises. Most of the acreage is used 
for cultivated crops. Corn, soybeans, and alfalfa are the 
main crops. Most areas are dry-farmed. Some areas 
are irrigated. Both gravity and center-pivot irrigation 
Systems can be used. The wetter areas along narrow 
drainageways and stream channels are mainly used for 
pastures of introduced or native grasses. Some farms 
have dairy herds. Some livestock is fattened in feedlots. 

The hazard of flooding and small areas of poorly 
drained and very poorly drained soils are the main 
management concerns. In some years the wetness 
delays fieldwork in the spring. Maintaining fertility is an 
additional management concern in cultivated areas. A 
few areas are suitable only for wildlife habitat. 


10. Fluvaquents-Albaton-Solomon Association 


Very deep, nearly level, poorly drained and very poorly 
drained, silty and clayey soils; on bottom land 


This association consists of soils on bottom land 
along the Missouri River. These soils formed in silty and 
clayey alluvium. They are subject to occasional and 
frequent flooding. Slopes range from 0 to 2 percent. 

This association has a total area of about 11,500 
acres, or about 1 percent of the county. It is about 46 
percent Fluvaquents, 13 percent Albaton soils, 7 
percent Solomon soils, and 34 percent minor soils. 

The Fluvaquents are on bottom land along the 
Missouri River. They are very poorly drained and are 
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under water most of the year because of frequent 
flooding, a very high water table, or a combination of 
both. The seasonal high water table is about 2 feet 
above the surface in wet years to about 1 foot below 
the surface in dry years. The soils are stratified silty 
material to a depth of more than 60 inches. Typically, 
the surface layer is black, mottled silt loam mixed with 
partially decayed organic matter. It is about 10 inches 
thick. The underlying material extends to a depth of 
more than 60 inches. It is dark gray, mottled silt loam in 
the upper part and light gray or white, stratified silt loam 
in the lower part. 

The Albaton soils are commonly in wide areas of ` 
bottom land. They are poorly drained and very poorly 
drained and are subject to occasional and frequent 
flooding. A seasonal high water table is about 6 inches 
above the surface in wet years to about 3 feet below 
the surface in dry years. Typically, the surface layer is 
dark grayish brown, very firm, calcareous silty clay 
about 6 inches thick. The underlying material extends to 
a depth of more than 60 inches. It is stratified grayish 
brown and light brownish gray, mottled, calcareous silty 
clay in the upper part; gray, mottled, calcareous clay in 
the next part; and light gray and light olive gray, 
mottled, calcareous silty clay in the lower part. 

The Solomon soils are in the slightly higher areas of 
bottom land. They are poorly drained and subject to 
occasional flooding. A seasonal high water table is at 
the surface in wet years or is at a depth of about 2 feet 
in dry years. Typically, the surface layer is dark grayish 
brown, very firm, calcareous silty clay loam about 6 
inches thick. The subsurface layer is dark gray, mottled, 
very firm, calcareous silty clay about 14 inches thick. 
The subsoil is grayish brown, mottled, very firm, 
calcareous silty clay about 20 inches thick. The 
underlying material to a depth of more than 60 inches is 
grayish brown, mottled, calcareous silty clay. 

Of minor extent in this association are the Barney, 
Blyburg, Gibbon, Inavale, and Onawa soils. Barney 
soils are in low areas and in old stream channels that 
are frequently flooded. They are poorly drained and 
have a calcareous, loamy surface layer and sandy 
underlying material. Blyburg and Inavale soils are in the 
higher areas of bottom land that are rarely flooded. 
Blyburg soils are well drained and are calcareous and 
loamy. Inavale soils are excessively drained and sandy. 
Gibbon soils are in the slightly higher areas of bottom 
land that are occasionally flooded. They are somewhat 
poorly drained and are calcareous and loamy. Onawa 
soils are in the slightly higher areas of bottom land that 
are rarely flooded. They are somewhat poorly drained. 
They formed in calcareous, clayey alluvium over loamy 
underlying material. 

Farms and ranches in this association generally have 
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their headquarters in adjoining associations. They are 
mainly a combination of cow-calf herds and grain 
enterprises. Corn, soybeans, alfalfa, and some small 
grain are the main crops. Nearly all of the very poorly 
drained soils are covered by trees, brush, and 
hydrophytic vegetation. Areas close to the rivers are 
used mostly for recreational activities. The areas of 
Fluvaquents also provide excellent habitat for wetland 
wildlife. The very poorly drained areas along the rivers 
are used for range. 

The main management concerns are the hazard of 
flooding and the wetness. Tilling in the spring is 
generally delayed because of the seasonal high water 
table. Maintaining fertility is an additional management 
concern in cultivated areas. In areas of poorly drained 
and very poorly drained soils that support native 
grasses, timely deferment of grazing during the spring 
helps to maintain or improve the range condition and 
prevents the development of bogs. 


11. Inavale-Barney-Orwet Association 


Very deep, nearly level, excessively drained and poorly 
drained, sandy and loamy soils; on bottom land 


This association consists of soils on bottom land 
along the Niobrara River and Verdigris Creek. These 
soils formed in sandy and loamy alluvium. They are 
subject to flooding. Slopes range from 0 to 2 percent. 

This association has a total area of about 14,195 
acres, or about 2 percent of the county. It is about 54 
percent Inavale soils, 12 percent Barney soils, 10 
percent Orwet soils, and 24 percent minor soils. 

The [navale soils are in areas of high bottom land 
that are rarely flooded and in dissected stream 
channels that are frequently flooded. These soils are 
excessively drained. Typically, the surface layer is 
grayish brown, loose fine sand about 5 inches thick. 
Below this is a transitional layer of light brownish gray, 
loose fine sand about 9 inches thick. The underlying 
material to a depth of more than 60 inches is light gray 
fine sand that has thin strata of fine sandy loam. 

The Barney soils are in the lower areas of bottom 
land that are frequently flooded. These soils are poorly 
drained. A seasonal high water table is at the surface in 
wet years or at a depth of about 2 feet in dry years. 
Typically, the surface layer is gray, mottled, friable, 
calcareous loam about 7 inches thick. Below this is a 
transitional layer that is also gray, mottled, friable, 
calcareous loam. It is about 3 inches thick. The 
underlying material extends to a depth of about 60 
inches. It is light gray, mottled fine sand in the upper 
part and light gray sand in the lower part. In some 
places the lower layers have strata of gravelly coarse 
sand. 
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The Orwet soils are in areas of bottom land that are 
rarely flooded. They are poorly drained. Depth to an 
apparent seasonal high water table ranges from about 1 
foot in wet years to about 3 feet in dry years. Typically, 
the surface layer is dark gray, friable, calcareous loam 
about 10 inches thick. The subsurface layer also is dark 
gray, friable, calcareous loam. It is about 9 inches thick. 
Below this is a transitional layer of light brownish gray, 
mottled, very friable loamy sand about 6 inches thick. 
The underlying material to a depth of more than 60 
inches is light gray, mottled sand. 

Of minor extent in this association are the Boel, 
Elsmere, Hord, and Ord soils. Boel and Ord soils are in 
areas of low bottom land that are occasionally flooded. 
Boel and Elsmere soils are somewhat poorly drained 
and sandy. Ord soils are also somewhat poorly drained. 
They have a calcareous, loamy surface layer and sandy 
underlying material. Elsmere soils are in areas of high 
bottom land that are rarely flooded. Ord soils are nearly 
level, well drained, and silty. They are on stream 
terraces. 

Farms in this association are livestock and grain 
enterprises. More than half the acreage supports native 
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grasses used as range. Trees and shrubs are scattered 
throughout some of the areas used for grazing and 
provide excellent habitat for wildlife. The Barney soils 
are typically too wet for use as cropland, but some 
areas are mowed for hay. Some of the larger areas of 
Inavale soils are used as cropland. Alfalfa, corn, grain 
sorghum, and oats are the main crops. Wells on the 
bottom land along the Niobrara River are used to 
irrigate a few areas, but most of the water used for 
irrigation is pumped from streams. Cow-calf herds or 
dairy cows are the main livestock enterprises. 

The main management concerns are the wetness 
and the hazard of flooding. Maintaining fertility also is a 
management concern. The high water table is a 
limitation in areas of the Barney and Orwet soils. Dikes 
may be needed in some areas to control streambank 
erosion and reduce the damage caused by flooding. 
Soil blowing is a hazard in cultivated areas of the 
Inavale soils. Keeping most of the crop residue on the 
surface helps to control soil blowing. Proper grazing 
use, timely deferment of grazing, restricted grazing 
during wet periods, and timely haying can improve the 
range condition. 


Detailed Soil Map Units 
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The map units on the detailed soil maps at the back 
of this survey represent the soils in the survey area. 
The map unit descriptions in this section, along with the 
soil maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under the heading "Use and Management of the Soils." 

Each map unit on the detailed soil maps represents 
an area on the landscape and consists of one or more 
soils for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils 
of a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ 
in slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into 
soil phases. Most of the areas shown on the detailed 
soil maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Crofton silt loam, 15 to 30 
percent slopes, is a phase of the Crofton series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A soil 
complex consists of two or more soils, or one or more 
soils and a miscellaneous area, in such an intricate 
pattern or in such small areas that they cannot be 
shown separately on the soil maps. The pattern and 


proportion of the soils are somewhat similar in al! areas. 


Labu-Sansarc complex, 11 to 30 percent slopes, is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. 
Some of these included soils have properties that differ 


substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Urban land, 3 to 30 percent slopes, is an 
example. Miscellaneous areas are shown on the soil 
maps. Some that are too small to be shown are 
identified by a special symbol on the soil maps. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables (see "Summary of 
Tables") give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Soil Descriptions 


Aa—Albaton silty clay, 0 to 2 percent slopes. This 
very deep, nearly level, poorly drained soil is in areas of 
bottom land along the Missouri and Niobrara Rivers and 
Verdigris Creek. It formed in calcareous, clayey 
alluvium. It is subject to occasional flooding. Areas 
range from 5 to 200 acres in size. 

Typically, the surface layer is dark grayish brown, 
very firm silty clay about 6 inches thick. The underlying 
material to a depth of more than 60 inches is 
dominantly stratified, mottled silty clay and clay. It is 
grayish brown and light brownish gray in the upper part 
and gray, light gray, and light olive gray in the lower 
part. In some places shell fragments are in the 
underlying material. The soil is calcareous throughout. 
In a few areas the surface layer is silty clay loam. In a 
few places the lower part of the underlying material is 
silty clay loam, silt loam, or fine sand. 

Included with this soil in mapping are small areas of 
Fluvaquents and Gibbon, Kezan, and Onawa soils. 
Fluvaquents are in the lower landscape positions. They 
are covered by shallow water most of the year. Gibbon, 
Kezan, and Onawa soils are higher on the landscape 
than the Albaton soil. Gibbon and Onawa soils are 
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somewhat poorly drained. Gibbon and Kezan soils have 
more silt and less clay than the Albaton soil. Onawa 
soils are loamy in the lower part. Included soils make 
up 5 to 15 percent of the unit. 

Permeability is very slow in the Albaton soil. The 
available water capacity is moderate. Runoff is slow. 
Organic matter content is moderate. Natural fertility is 
low. Tiith is poor. The soil can be easily tilled only 
within a fairly narrow range in moisture content. The 
shrink-swell potential is high. The water intake rate is 
very low. The seasonal high water table ranges from a 
depth of about 1 foot during wet years to about 3 feet 
during dry years. It is at a lower depth during the 
growing season. In areas of the Missouri River valley in 
Knox County, the soil is flooded for extended periods 
during some years because of excess water released 
from the Fort Randall Dam. 

About half of the acreage of this soil is cultivated. 
Most of the remaining acreage supports introduced 
grasses or legumes and is used for grazing or hay. A 
small acreage supports native grasses and a few 
scattered trees and is used for grazing or hay. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, wheat, and alfalfa. The excessive 
wetness and poor tilth are the main limitations. They 
sometimes delay tillage in the spring. Because of the 
wetness in the spring, many areas are tilled in the fall. 
Tilth can be maintained by tilling only when the soil is at 
the proper moisture content. Cracking can occur during 
droughty periods. These cracks can contribute to crop 
stress, injure the roots of plants, and accelerate drying. 
Cultivation can minimize the cracking. A system of 
conservation tillage that leaves part of the crop residue 
on the surface helps to control soil blowing and 
conserves moisture. Returning crop residue to the soil 
and including grasses and legumes in the cropping 
sequence can improve or maintain organic matter 
content and tilth and increase the rate of water intake. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. Because of the seasonal high 
water table, wetness is the main limitation. The soil is 
suited to gravity irrigation systems but is not suited to 
sprinkler irrigation systems. Applying a system of 
conservation tillage that leaves part of the crop residue 
on the surface, returning crop residue to the soil, 
growing green manure crops, and including grasses and 
legumes in the cropping sequence can improve or 
maintain organic matter content, fertility, and tilth and 
increase the rate of water intake. The rate of water 
application should be low because of the very low 
intake rate of the soil. 

This soil is suited to introduced or domesticated 
grasses for pasture. Grasses can be rotated with other 
crops. Reed canarygrass and Garrison foxtail are 
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suitable species. Overgrazing or grazing when the soil 
is wet can result in surface compaction and poor tilth. 
Rotation grazing and proper stocking rates help to keep 
the grasses in good condition. Applying nitrogen and 
phosphate fertilizers improves the growth and vigor of 
the grasses. Weeds can be controlled if the appropriate 
herbicides are applied. 

This soil is suited to range and hay. Continuous 
heavy grazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, timely deferment of 
grazing and haying, and a planned grazing system help 
to keep the native plants in good condition. 

This soil is suited to trees and shrubs grown as 
windbreaks and to plantings that enhance recreational 
areas and wildlife habitat. The species selected for 
planting should be those that are tolerant of a high 
water table. In some years, planting may not be 
possible until the water table has dropped below the 
surface. The cracking that occurs in summer because of 
the high shrink-swell potential and the weeds and 
grasses that compete with the trees for moisture are 
hazards. Light cultivation and irrigation can minimize the 
cracking. Weeds and grasses can be controlled by 
proper site preparation; by cultivation between the tree 
rows when the water table is at its lowest level; by 
cultivation practices, such as hand hoeing or rototilling; 
or through application of appropriate herbicides. 

This soil is not suited to septic tank absorption fields 
because of the wetness, the flooding, and the very slow 
permeability. A suitable alternative site should be 
selected. Sewage lagoons are not suitable in areas of 
this soil unless they are protected from flooding. The 
soil is not suited to building site development because 
of the flooding, the wetness, and the high shrink-swell 
potential. Constructing roads on suitable, well 
compacted fill material and providing adequate roadside 
ditches and culverts help to prevent the road damage 
caused by flooding and wetness. The low strength and 
the high shrink-swell potential should be considered 
when roads and streets are designed. Providing coarse 
grained subgrade or base material helps to prevent the 
damage caused by low strength. Mixing the base 
material with additives, such as hydrated lime, helps to 
prevent shrinking and swelling. 

The capability classification is lllw-1, dryland and 
irrigated. The range site is Clayey Overflow, and the 
windbreak suitability group is 2W. 


Ab—-Albaton silty clay, ponded, 0 to 1 percent 
slopes. This very deep, nearly level, very poorly 
drained soil is in low areas of bottom land that were 
once channels of the Missouri and Niobrara Rivers and 
Verdigris Creek. It formed in calcareous, clayey 
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alluvium. It is frequently flooded. Areas range from 5 to 
200 acres in size. 

Typically, the surface layer is gray, very firm silty clay 
about 9 inches thick. The underlying material to a depth 
of more than 60 inches is silty clay. The upper part is 
grayish brown, and the lower part is light brownish gray. 
The soil is calcareous throughout. The underlying 
material is mottled. Some small, higher lying areas near 
the boundary of the map unit are better drained. 
Subhorizons of silty clay loam, silt loam, or fine sand 
are in some areas. 

Included with this soil in mapping are small areas of 
Fluvaquents and Gibbon and Kezan soils. Fluvaquents 
are in the lower landscape positions. They are covered 
by shallow water most of the year. Gibbon and Kezan 
soils are higher on the landscape than the Albaton soil. 
Also, they have a lower seasonal high water table. 
Included soils make up 5 to 15 percent of the unit. 

Permeability is very slow in the Albaton soil. The 
available water capacity is moderate. Runoff is slow to 
ponded. Organic matter content is moderate. Natural 
fertility is low. Tilth is poor. The shrink-swell potential is 
high. The seasonal high water table is about 6 inches 
above the surface during wet years to 2 feet below the 
surface during dry years. In areas of the Missouri River 
valley, the soil is flooded for extended periods during 
some years because of excess water released from the 
Fort Randall Dam. 

Most of the acreage of this soil supports native or 
introduced grasses and is used for grazing or hay. 
Small acreages are used for cultivated crops. A few 
trees and shrubs are in some areas. The soil is not 
suited to either dryland or irrigated farming because of 
the high water table, the frequent flooding, and the 
ponding. 

This soil is suited to climatically adapted introduced 
or domesticated grasses for pasture or hay. Reed 
canarygrass and Garrison foxtail are suitable species. 
Because of the wetness, tillage and seeding are 
generally limited to late summer or early fall. Grazing 
when the water table is high can damage the grasses 
and result in a rough surface, which makes mowing for 
hay difficult. Rotation grazing and proper stocking rates 
. help to keep the grasses in good condition. Weeds are 
a problem in wet, low areas. 

This soil is suited to range and native hay. It 
produces a high quantity of low-quality forage. A 
planned grazing system that includes proper grazing 
use, timely deferment of grazing and haying, and 
restricted use during very wet periods can help to 
maintain or improve the range condition. Grazing and 
operating heavy machinery when the soil is wet can 
result in surface compaction and the formation of 
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mounds and ruts, which make grazing and harvesting 
hay difficult. 

Because of the high water table, this soil is generally 
not suited to trees and shrubs grown as windbreaks or 
to plantings that enhance recreational areas and wildlife 
habitat. Trees and shrubs that are tolerant of the 
wetness can be grown in a few areas if they are hand 
planted or if other special practices are applied. 

This soil is not suited to septic tank absorption fields 
because of the ponding, the flooding, and the very slow 
permeability. A suitable alternative site should be 
selected. Sewage lagoons are not suitable in areas of 
this soil unless they are protected from flooding and 
ponding. The soil is not suited to building site 
development because of the flooding, the ponding, and 
the high shrink-swell potential. Constructing roads on 
suitable, well compacted fill material and providing 
adequate roadside ditches and culverts help to prevent 
the damage caused by flooding and ponding. The low 
strength and the high shrink-swell potential should be 
considered when roads and streets are designed. 
Providing coarse grained subgrade or base material 
helps to prevent the damage caused by low strength. 
Mixing the base material with additives, such as 
hydrated lime, helps to prevent shrinking and swelling. 

The capability classification is Vw-7, dryland. The 
range site is Wetland, and the windbreak suitability 
group is 10. 


AcC—Alcester silt loam, 2 to 6 percent slopes. 
This very deep, gently sloping, well drained soil is on 
smooth or concave foot slopes. The foot slopes are 
generally below uplands that formed in loess. The soil 
formed in silty colluvial and alluvial material. Areas are 
long and narrow. They range from 5 to 60 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 7 inches thick. The subsurface 
layer also is dark grayish brown, friable silt loam. It is 
about 16 inches thick. The upper part of the subsoil is 
brown, friable silt loam about 27 inches thick. The lower 
part to a depth of more than 60 inches is pale brown, 
firm, calcareous silty clay loam. In some areas the soil 
is silt loam to a depth of more than 60 inches. In a few 
areas, the surface layer is lighter colored and the upper 
12 inches of the soil is slightly calcareous. In other 
areas the surface layer is very fine sandy loam. Some 
areas are nearly level. 

Included with this soil in mapping are small areas of 
Aowa, Coleridge, and Kezan soils. Aowa soils are in the 
lower landscape positions along drainageways. They 
are commonly flooded. Coleridge soils are in the lower 
landscape positions. They are somewhat poorly 
drained. Kezan soils are in the lowest landscape 


24 


positions. They are poorly drained. Included soils make 
up 5 to 15 percent of the unit. 

Permeability is moderate in the Alcester soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is medium. Organic matter content is 
moderate. Natural fertility is high. The soil is easy to till. 
Moisture is released readily to plants. 

Most of the acreage of this soil is farmed. Most areas 
are dry-farmed, but many areas are irrigated. Some 
areas are pastured with introduced grasses or are used 
as native range. A small acreage supports trees planted 
mainly for farmstead windbreaks. 

If dry-farmed, this soil is suited to corn, oats, alfalfa, 
grain sorghum, and soybeans. Where slopes are 
suitable, contour farming, terraces, and grassed 
waterways help to control runoff from soils in the higher 
landscape positions and prevent excessive erosion. А 
system of conservation tillage, such as no-till planting or 
disking, that leaves crop residue on the surface helps to 
control erosion and conserves moisture. Returning crop 
residue to the soil, growing green manure crops, and 
applying feedlot manure can improve or maintain 
organic matter content, fertility, and tilth. 

If irrigated, this soil is suited to corn, alfalfa, grain 
sorghum, and soybeans. It is particularly well suited to 
center-pivot sprinkler systems. It is also suited to 
contour-furrow systems. Adjusting the rate of water 
application to the moderate intake rate of the soil 
minimizes the amount of water that runs off and helps 
to control erosion. Contour farming, terraces, and 
grassed waterways help to control runoff from soils on 
the higher slopes. A system of conservation tillage, 
such as no-till planting or disking, that leaves all or part 
of the crop residue on the surface helps to contro! 
erosion. Returning crop residue to the soil and applying 
feedlot manure can improve or maintain organic matter 
content, fertility, and tilth. 

This soil is suited to introduced or domesticated 
grasses for pasture. Grasses can be rotated with other 
crops. Cool-season grasses, such as smooth 
bromegrass or orchardgrass, are suitable species. They 
can be seeded alone or in a mixture with a legume, 
such as alfalfa. Proper stocking rates, rotation grazing, 
and applications of nitrogen fertilizer help to keep the 
grasses in good condition. 

This soil is suited to range. Overgrazing or improper 
haying methods reduce the amount of protective plant 
cover and the quality of native plants. Proper grazing 
use, timely deferment of grazing and haying, and a 
planned grazing system help to keep the native plants 
in good condition. 

This soil is well suited to trees and shrubs grown as 
windbreaks and to plantings that enhance recreational 
areas and wildlife habitat. Seedlings generally survive 
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and grow well if competing grasses and weeds are 
controlled by proper site preparation and if they are 
cultivated or hoed by hand in a timely manner or if the 
appropriate herbicides are applied. Irrigation may be 
necessary during periods of insufficient rainfall. 

This soil is suited to septic tank absorption fields. 
Onsite investigation is needed to determine if sites are 
suitable for sewage lagoons. Lining or sealing the 
lagoon helps to prevent seepage. Strengthening the 
foundation of dwellings and backfilling with coarse 
textured material help to prevent the structural damage 
caused by shrinking and swelling. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. A surface drainage system helps to 
prevent the damage caused by frost action. Crowning 
the road by grading and providing adequate roadside 
ditches help to prevent the damage caused by wetness. 

The capability classification is Ile-1, dryland, and 
II1e-6, irrigated. The range site is Silty, and the 
windbreak suitability group is 3. 


AcD—Alcester silt loam, 6 to 11 percent slopes. 
This very deep, strongly sloping, well drained soil is on 
upland foot slopes along small drainageways. It formed 
in silty colluvial and alluvial material. Slopes are short 
and concave. Areas range from 5 to 30 acres in size. 

Typically, the surface layer is very dark grayish 
brown, friable silt loam about 20 inches thick. The 
subsoil is friable silt loam about 28 inches thick. The 
upper part is dark grayish brown, and the lower part is 
grayish brown. The underlying material to a depth of 
more than 60 inches is light brownish gray, calcareous 
silt loam. In some places, the surface layer is lighter 
colored and the upper 12 inches of the soil is slightly 
calcareous. 

Included with this soil in mapping are small areas of 
Aowa, Coleridge, and Crofton soils. Aowa soils are in 
the lower landscape positions along drainageways. 
They are commonly flooded. Coleridge soils are in the 
lower landscape positions. They are somewhat poorly 
drained. Crofton soils are in the higher landscape 
positions. They have a calcareous surface layer. 
included soils make up 5 to 20 percent of the unit. 

Permeability is moderate in the Alcester soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is medium. Organic matter content is 
moderate. Natural fertility is high. Tilth is good. Moisture 
is readily released to plants. 

About half of the acreage of this soil is farmed. Most 
areas are dry-farmed, but some areas are irrigated. 
Many areas are pastured with introduced grasses. 
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Some areas support trees planted mainly for farmstead 
windbreaks. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, and alfalfa. Water erosion is 
the main hazard. A system of conservation tillage, such 
as no-till planting, that leaves all or part of the crop 
residue on the surface helps to control erosion and 
conserves moisture. Returning crop residue to the soil, 
growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth and increase the rate of water intake. 
Terraces, contour farming, grassed waterways, and 
crop rotations help to control erosion and conserve 
moisture. 

If irrigated, this soil is suited to corn, soybeans, 
alfalfa, and grasses. The major hazard is water erosion. 
The soil is suited to sprinkler systems. Adjusting the 
rate of water application to the moderate intake rate of 
the soil minimizes the amount of water that runs off and 
helps to control erosion. A system of conservation 
tillage, such as no-till planting or disking, that leaves all 
or part of the crop residue on the surface helps to 
control erosion and conserves moisture. Returning crop 
residue to the soil and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tiith and increase the rate of water intake. Contour 
farming, terraces, and grassed waterways help to 
control erosion. 

This soil is suited to introduced or domesticated 
grasses for pasture or hay. Grasses can be rotated with 
other crops. Pastures consist mostly of cool-season 
grasses, such as smooth bromegrass. Grasses can be 
seeded alone or in a mixture with alfalfa. Overgrazing 
can reduce the vigor of plants and thus can cause the 
formation of small gullies and rills after periods of heavy 
rainfall. The grazing season can be extended by 
managing cool-season grasses along with pastures of 
warm-season grasses. Proper stocking rates and 
rotation grazing help to keep the grasses in good 
condition. Applying nitrogen fertilizer improves the 
growth and vigor of the grasses. 

This soil is suited to range. Overgrazing or improper 
haying methods reduce the amount of protective plant 
cover and the quality of native plants. Proper grazing 
use, timely deferment of grazing and haying, and a 
planned grazing system help to keep the native plants 
in good condition. 

This soil is well suited to trees and shrubs grown as 
windbreaks and to plantings that enhance recreational 
areas and wildlife habitat. Seedlings can survive and 
grow well if a proper site is prepared by using the 
appropriate tillage methods or by applying herbicides. 
Weeds can be controlled by cultivation between the tree 
rows or by hand hoeing or by careful use of appropriate 
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herbicides within the row. Planting trees on the contour 
and establishing terraces can help to control erosion. 
Irrigation may be necessary during periods of 
insufficient rainfall. 

This soil is suited to septic tank absorption fields. 
Land shaping and installing the septic tank absorption 
field on the contour help to ensure that the field 
functions properly. On sites for sewage lagoons, 
grading is needed to modify the slope and to shape the 
lagoon. Lining or sealing the lagoon helps to prevent 
seepage. Dwellings should be designed so that they 
conform to the natural slope of the land, or the sites 
should be graded to a suitable gradient. Strengthening 
the foundation of dwellings and backfilling with coarse 
textured material help to prevent the structural damage 
caused by shrinking and swelling. Diversions help to 
control runoff from the higher landscape positions. The 
surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. A surface drainage system 
helps to prevent the damage caused by frost action. 
Crowning the road by grading and providing adequate 
roadside ditches help to prevent the damage caused by 
wetness. 

The capability classification is Ше-1, dryland, and 
IVe-6, irrigated. The range site is Silty, and the 
windbreak suitability group is 3. 


Ao—Aowa silt loam, 0 to 2 percent slopes. This 
very deep, nearly level, well drained soil is on bottom 
land. It formed in calcareous, silty alluvium. It is subject 
to occasional flooding. Areas range from 5 to 300 acres 
in size. 

Typically, the surface layer is grayish brown, friable, 
calcareous silt loam about 7 inches thick. The next 
layer, to a depth of about 30 inches, is stratified grayish 
brown and pale brown, friable, calcareous silt loam. 
Below this is a buried layer of very dark grayish brown, 
friable silt loam about 24 inches thick. The underlying 
material to a depth of more than 60 inches is stratified 
grayish brown and dark grayish brown silt loam. In 
places the soil is calcareous throughout. Some areas 
have sand within a depth of 30 to 60 inches. A few 
small areas have a sandy surface layer. 

Included with this soil in mapping are small areas of 
Alcester, Coleridge, Kezan, and Shell soils. Alcester 
soils are higher on the landscape than the Aowa soil. 
They are not subject to flooding. Coleridge soils are in 
the slightly lower landscape positions. They are 
somewhat poorly drained. Kezan soils are in the lowest 
landscape positions. They are poorly drained. Shell 
soils have a very thick, dark surface layer and are 
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noncalcareous. They are in the slightly higher 
landscape positions. Included soils make up 5 to 15 
percent of the unit. 

Permeability is moderate in the Aowa soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is slow. Organic matter content is 
moderate. Natural fertility is medium. The soil is easy to 
work, except during wet periods. 

More than half of the acreage of this soil is dry- 
farmed. A few areas are irrigated. Most of the remaining 
acreage supports pastures of introduced grasses. A 
small acreage supports native grasses. 

If dry-farmed, this soil is best suited to corn, 
soybeans, and grain sorghum. Alfalfa and oats are 
more susceptible to damage from flooding, but they can 
be grown as part of a crop rotation. The occasional 
flooding is the main hazard. The damage to crops 
caused by flooding is seldom severe. Because of the 
flooding, it may be necessary to reseed the crop or to 
delay tillage and harvest. A system of conservation 
tillage, such as no-till planting or disking, that leaves all 
or part of the crop residue on the surface conserves 
moisture and helps to control soil blowing. Returning 
crop residue to the soil, growing green manure crops, 
and applyíng feedlot manure can improve or maintain 
organic matter content and tilth and increase the rate of 
water intake. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. It is suited to gravity and 
sprinkler systems. Some land leveling may be needed 
in areas where gravity systems are used. Flooding is 
the main hazard. The damage to crops caused by 
flooding is seldom severe. Because of the flooding, it 
may be necessary to reseed the crop or to delay tillage 
and harvest. A system of conservation tillage, such as 
no-till planting or disking, that leaves all or part of the 
crop residue on the surface conserves moisture and 
helps to control soil blowing. Returning crop residue to 
the soil, growing green manure crops, and applying 
feedlot manure can improve or maintain organic matter 
content and tilth and increase the rate of water intake. 

This soil is suited to introduced or domesticated 
grasses for pasture. Grasses can be rotated with other 
crops. The main species are smooth bromegrass and 
orchardgrass. Sediments deposited by floodwater may 
partially cover the grasses and reduce their growth and 
vigor. Overgrazing or improper haying methods can 
result in low vigor. Rotation grazing and proper stocking 
rates help to keep the grasses in good condition. 
Applications of nitrogen and phosphate fertilizers are 
needed for maximum forage production. In areas used 
as hayland, flooding can be a hazard. 

This soil is suited to range and hay. Continuous 
heavy grazing or improper haying methods reduce the 
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amount of protective plant cover and the quality of 
native plants. Proper grazing use, timely deferment of 
grazing and haying, and a planned grazing system help 
to keep the native plants in good condition. Although 
flooding is very brief, it can deposit debris and weed 
seeds. Grazing when the soil is wet can result in 
surface compaction. 

This soil is suited to trees and shrubs grown as 
windbreaks and to plantings that enhance recreational 
areas and wildlife habitat. Survival rates for adapted 
species that grow well in calcareous soil are good. The 
major management concerns are the weeds and 
grasses that compete with the trees for moisture. The 
competing vegetation can be controlled by proper site 
preparation; by timely cultivation between the rows with 
conventional equipment; by cultivation practices, such 
as hand hoeing or rototilling; or through applications of 
the appropriate herbicides. 

This soil is not suited to septic tank absorption fields 
because of the flooding. A suitable alternative site 
should be selected. Diking sewage lagoons helps to 
prevent the damage caused by flooding. The soil is not 
suited to building site development because of the 
flooding. A suitable alternative site should be selected. 
The surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. Constructing roads on suitable, 
well compacted fill material above the flood level and 
providing adequate roadside ditches and culverts help 
to prevent the damage caused by flooding. The damage 
to roads caused by frost action can be minimized by 
providing a good surface drainage system. Crowning 
the road by grading and providing adequate roadside 
ditches help to prevent the damage caused by wetness. 

The capability classification is Ilw-3, dryland, and 
llw-6, irrigated. The range site is Silty Overflow, and the 
windbreak suitability group is 1L. 


Ar—Aowa silt loam, channeled, 0 to 2 percent 
slopes. This very deep, nearly level, well drained soil is 
on bottom land. It is dissected by meandering, 
entrenched channels. Conventional farm equipment 
generally cannot be used to cross these channels. The 
channels are 2 to 50 feet wide and 3 to 20 feet deep. 
The soil formed in calcareous, silty alluvium. It is 
frequently flooded. Areas are long and narrow. They 
range from 5 to 300 acres in size. 

Typically, the surface layer is stratified grayish brown 
and brown, friable silt loam about 10 inches thick. The 
underlying material to a depth of more than 60 inches is 
silt loam. It is stratified light brownish gray and light 
gray in the upper part and grayish brown in the lower 
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part. The soil is calcareous throughout. Some areas 
have strata or lenses of contrasting textures. In 
transitional areas, the content of sand is slightly higher 
throughout the profile and the soil is not calcareous. 

Included with this soil in mapping are small areas of 
Inavale, Kezan, and Shell soils. Inavale soils are in 
landscape positions similar to those of the Aowa soil. 
They are sandy and noncalcareous. Kezan soils are 
poorly drained. They are in the lower landscape 
positions. Shell soils are adjacent to the entrenched 
stream channels in the higher positions on the 
landscape. They are subject to occasional flooding. 
Included soils make up about 15 percent of the unit. 

Permeability is moderate in the Aowa soil. The 
available water capacity is high. Runoff is slow. Organic 
matter content is moderate. Natural fertility is medium. 

Most of the acreage of this soil is used for pasture or 
range. The soil is not suited to cultivated crops because 
it is dissected by entrenched channels that make the 
use of most farm equipment unfeasible. 

This soil is suited to introduced or domesticated 
grasses for pasture. Cool-season grasses, such as 
smooth bromegrass or orchardgrass, are suitable 
species. They can be seeded alone or in a mixture with 
a legume, such as alfalfa, or with a warm-season grass, 
such as switchgrass. Sediments deposited by 
floodwater may partly cover the grasses and reduce 
their growth and vigor. The grazing season can be 
extended by managing cool-season grasses along with 
pastures of warm-season grasses. Rotation grazing and 
proper stocking rates help to keep the grasses in good 
condition. Applying nitrogen and phosphate fertilizers 
improves the growth and vigor of the grasses. Weeds 
can be controlled if the appropriate herbicides are 
applied. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly big bluestem, little bluestem, 
switchgrass, sideoats grama, and western wheatgrass. 
These species make up about 65 percent of the total 
annual forage. Prairie junegrass, green needlegrass, 
indiangrass, bluegrass, sedges, and forbs make up the 
rest. If continuous heavy grazing is allowed, big 
bluestem, little bluestem, indiangrass, prairie junegrass, 
and green needlegrass decrease in abundance and are 
replaced by western wheatgrass, bluegrass, and 
sedges. If overgrazing continues for many years on 
adjacent soils, the amount of protective plant cover is 
reduced and runoff can flow onto the Aowa soil. 
Although flooding is brief, it can result in channeling and 
can deposit debris and weed seeds. Grazing when the 
soil is wet can result in surface compaction. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1 animal unit month per acre. А 
planned grazing system that includes proper grazing 
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use and timely deferment of grazing helps to maintain 
or improve the range condition. Properly located fences 
and watering and salting facilities can result in a more 
uniform distribution of grazing. 

This soil is generally not suited to trees and shrubs 
grown as windbreaks. Some areas can be used for 
plantings that enhance recreational areas and wildlife 
habitat or for forests if trees and shrubs are hand 
planted or other special practices are applied. 

This soil is not suited to septic tank absorption fields 
or dwellings and buildings because of the flooding. A 
suitable alternative site should be selected. The soil is 
not suited to sewage lagoons because of the channels 
and the flooding. A suitable alternative site should be 
selected. If areas of this soil are used for roads, bridges 
or culverts are needed across the channels. The 
surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. Constructing roads on suitable, 
well compacted fill material above the flood level and 
providing adequate roadside ditches and culverts help 
to protect roads from flood damage. The damage to 
roads caused by frost action can be minimized by 
providing a good surface drainage system. Crowning 
the road by grading and providing adequate roadside 
ditches help to prevent the damage caused by wetness. 

The capability classification is VIw-7, dryland. The 
range site is Silty Overflow, and the windbreak 
suitability group is 10. 


Ba—Barney loam, 0 to 2 percent slopes. This very 
deep, nearly level, poorly drained soil is in areas of 
bottom land that are frequently flooded. It formed in 
loamy alluvium deposited over sand. It is in long, 
meandering channels of former streams or along narrow 
drainageways that do not have entrenched channels. 
Areas range from 5 to 100 acres in size. 

Typically, the surface layer is gray, mottled, friable, 
calcareous loam about 7 inches thick. Below this is a 
transitional layer of gray, mottled, friable, calcareous 
loam about 3 inches thick. The underlying material to a 
depth of more than 60 inches is light gray, stratified fine 
sand and sand. It is mottled in the upper part. In a few 
places the underlying material is gray to greenish gray. 
In other places it has strata of finer and coarser 
textured material and dark, buried layers. 

Included with this soil in mapping are small areas of 
Boel, inavale, and Orwet soils. Boel soils are in the 
higher landscape positions. They are somewhat poorly 
drained. Inavale soils are in the highest positions on the 
landscape. They are excessively drained. Orwet soils 
are in landscape positions similar to those of the 
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Barney soil. They are poorly drained. Also included are 
small areas of Fluvaquents and a few small intermittent 
lakes and narrow stream channels. Fluvaquents are 
covered by several inches of water most of the year. A 
few areas are gravelly. included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate in the loamy upper part of 
the Barney soil and rapid in the sandy lower part. The 
available water capacity is low. Runoff is very slow. 
Organic matter content is moderate. Natural fertility is 
medium or low. The seasonal high water table is at the 
surface during wet years and at a depth of about 2 feet 
during dry years. 

Most of the acreage of this soil supports native 
grasses and is used for grazing or hay (fig. 7). The soil 
is too wet for cultivated crops. A large area is covered 
with trees and shrubs and provides good wildlife 
habitat. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly prairie cordgrass, bluejoint 
reedgrass, northern reedgrass, and sedges. These 
species make up 70 percent or more of the total annual 
forage. Bluegrass, slender wheatgrass, rushes, and 
forbs make up the rest. If the soil is subjected to 
continuous heavy grazing or improperly harvested for 
hay, prairie cordgrass, bluejoint reedgrass, and northern 
reedgrass decrease in abundance and are replaced by 
slender wheatgrass, bluegrass, green muhly, sedges, 
rushes, and forbs. If overgrazing or improper haying 
methods continue for many years, bluegrass, foxtail 
barley, sedges, rushes, and forbs dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 2.1 animal unit months per acre. 
The soil produces a high quantity of low-quality forage. 
A planned grazing system that includes proper grazing 
use, timely deferment of grazing and haying, and 
restricted use during very wet periods help to maintain 
or improve the range condition. Grazing and operating 
heavy machinery when the soil is wet can result in 
surface compaction and the formation of mounds and 
ruts, which make grazing or harvesting hay difficult. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain healthy and 
vigorous. In wet years some areas cannot be harvested. 
After the ground is frozen, livestock can graze without 
damaging the meadows. The livestock should be 
removed in the spring before the ground thaws. 

This soil is unsuited to windbreaks. Some small 
areas can be used for plantings that enhance 
recreational areas and wildlife habitat and for forests if 
trees and shrubs are hand planted or other special 
practices are applied. 

This soil is not suited to septic tank absorption fields, 
sewage lagoons, or building site development because 
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of the wetness, the seepage, and the flooding. A 
suitable alternative site should be selected. 
Constructing roads on suitable, well compacted fill 
material and providing adequate roadside ditches and 
culverts help to protect roads from the damage caused 
by flooding and wetness. 

The capability classification is Vw-7, dryland. The 
range site is Wetland, and the windbreak suitability 
group is 10. 


Bd—Bazile loamy fine sand, 0 to 2 percent slopes. 
This very deep, nearly level, well drained soil is on 
uplands and stream terraces. It formed in sandy eolian 
material and loess or in outwash material over sandy 
sediments. Areas range from 5 to 200 acres in size. 

Typically, the surface layer is dark grayish brown, 
very friable loamy fine sand about 12 inches thick. The 
subsoil is about 18 inches thick. The upper part is 
grayish brown, friable clay loam, and the lower part is 
brown, firm silty clay loam. The underlying material to a 
depth of more than 60 inches is very pale brown sand. 
In some places the surface layer is fine sandy loam or 
fine sand. 

Included with this soil in mapping are small areas of 
Boelus, Loretto, Simeon, and Thurman soils. Boelus, 
Loretto, and Simeon soils are in landscape positions 
similar to those of the Bazile soil. Boelus and Loretto 
soils are silty or loamy in the underlying material. 
Simeon soils are sandy. They are excessively drained. 
Thurman soils are in the slightly higher landscape 
positions and are somewhat excessively drained. They 
are sandy. Included soils make up 5 to 20 percent of 
the unit. 

Permeability is moderately slow in the upper part of 
the Bazile soil and rapid in the sandy underlying 
material. The available water capacity is moderate. The 
water intake rate is high. Runoff is very slow. Organic 
matter content is moderately low. Natural fertility is 
medium. The soil is easy to till. Н is somewhat 
droughty. А 

Most of the acreage of this soil is dry-farmed, but 
some areas are irrigated. A few areas are pastured with 
native grasses and are used as range. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, wheat, and alfalfa. Soil 
blowing is a hazard if the soil is not adequately 
protected by crops or crop residue. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves crop residue on the surface helps to control 
soil blowing and conserves moisture. Returning crop 
residue to the soil, growing green manure crops, and 
applying barnyard manure can improve or maintain 
organic matter content, fertility, and tilth. 

If irrigated, this soil is suited to corn, grain sorghum, 
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Figure 7.—Cattle grazing in an area of Barney loam, 0 to 2 percent slopes. 


soybeans, and alfalfa. Small grain and introduced 
grasses also are suitable in irrigated areas. The soil is 
suited to gravity and sprinkler systems. If border or 
furrow irrigation is used, land leveling can provide the 
even distribution of water needed for uniform drainage 
and can help to contro! erosion. Keeping the length of 
runs somewhat short can reduce the amount of water 
lost because of deep percolation into the sandy 
underlying material. If this soil is irrigated by sprinklers, 
the rate of water application should be adjusted to the 
high intake rate of the soil. Soil blowing is a hazard. A 
system of conservation tillage, such as no-till planting or 
disking, that leaves all or part of the crop residue on the 
surface conserves moisture and helps to control soil 
blowing. including grasses and legumes in the cropping 
sequence, returning crop residue to the soil, growing 


green manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth. 

This soil is suited to introduced grasses for pasture. 
Grasses can be rotated with other crops. Pastures are 
mainly bromegrass or, in some areas, a mixture of 
bromegrass and alfalfa and other cool-season grasses. 
Rotation grazing and proper stocking rates help to keep 
the grasses in good condition. Applying nitrogen 
fertilizer improves the growth and vigor of the grasses. 
Weeds can be controlled if the appropriate herbicides 
are applied. 

This soil is suited to range. Overgrazing or improper 
haying methods reduce the quality of the native 
grasses. Proper grazing use, timely deferment of 
grazing and haying, and a planned grazing system help 
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to keep the grasses in good condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of the 
appropriate herbicides. Insufficient rainfall is the main 
limitation if trees are planted. irrigation may be 
necessary. 

This soil absorbs but does not adequately filter the 
effluent in septic tank absorption fields. The poor 
filtering capacity can result in pollution of nearby water 
supplies. Lining or sealing sewage lagoons helps to 
prevent seepage. The walls or sides of shallow 
excavations can slough or cave unless they are shored. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
The surface pavement of roads and streets should be 
thick enough to compensate for the low strength of the 
soil. Providing coarse grained subgrade or base 
material helps to prevent the damage caused by low 
strength. The damage to roads and streets caused by 
frost action can be minimized by providing a good 
surface drainage system. Crowning the road by grading 
and providing adequate roadside ditches help to 
prevent the damage caused by wetness. 

The capability classification is Ille-6, dryland, and 
Пе-10, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


BdC—Bazile loamy fine sand, 2 to 6 percent 
siopes. This very deep, gently sloping, well drained soil 
is on uplands. It formed in sandy eolian material and 
loess or in outwash material over sandy sediments. 
Areas range from 5 to 200 acres in size. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 6 inches thick. The 
subsurface layer is dark grayish brown, very friable 
loamy fine sand about 5 inches thick. The subsoil is 
about 24 inches thick. The upper part is pale brown, 
very friable loamy fine sand; the next part is pale 
brown, firm silty clay loam; and the lower part is pale 
brown, friable silt loam. The underlying material to a 
depth of more than 60 inches is very pale brown sand. 
In some places the surface layer is fine sandy loam or 
fine sand. 

Included with this soil in mapping are small areas of 
Boelus, Loretto, Simeon, and Thurman soils. Boelus, 
Loretto, and Simeon soils are in landscape positions 
similar to those of the Bazile soil. Boelus and Loretto 
soils are silty or loamy in the underlying material. 
Simeon and Thurman soils are sandy. Simeon soils are 
excessively drained. Thurman soils are in the slightly 
higher landscape positions. They are somewhat 
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excessively drained. Included soils make up 5 to 15 
percent of the unit. 

Permeability is moderately slow in the upper part of 
the Bazile soil and rapid in the sandy underlying 
material. The available water capacity is moderate. The 
water intake rate is high. Runoff is slow or medium. 
Organic matter content is moderately low. Natural 
fertility is medium. The soil is easy to till. It is somewhat 
droughty. 

Most of the acreage of this soil is dry-farmed. Some 
areas are irrigated if adequate water is available. The 
remaining acreage supports native grasses and is used 
for range or hay. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, wheat, and alfalfa. Soil 
blowing and water erosion are hazards in areas where 
the surface is not adequately protected by crops or crop 
residue. Where slopes are suitable, contour farming, 
terraces, and grassed waterways help to control runoff 
and prevent excessive water erosion. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves most of the crop residue on the surface 
helps to control water erosion and soil blowing and 
conserves moisture. Returning crop residue to the soil, 
growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth. 

If irrigated by sprinklers, this soil is suited to corn, 
grain sorghum, soybeans, and alfalfa. Small grain and 
introduced grasses also are suitable in irrigated areas. 
Soil blowing and water erosion are hazards in areas 
where the surface is not adequately protected by crops 
or crop residue. Adjusting the rate of water application 
to the high intake rate of the soil minimizes the amount 
of water that runs off and helps to control erosion. 
Where slopes are suitable, contour farming, terraces, 
and grassed waterways help to control water erosion. A 
system of conservation tillage, such as no-till planting or 
disking, that leaves all or part of the crop residue on the 
surface helps to control soil blowing and water erosion. 
Most areas are poorly suited to gravity irrigation 
because of the hazard of erosion. 

This soil is suited to introduced grasses or legumes 
for pasture or hay. Grasses can be rotated with other 
crops. Cool-season grasses, such as smooth 
bromegrass and intermediate wheatgrass, are suitable 
species. They can be seeded alone or in a mixture with 
legumes, such as alfalfa and milkvetch. Overgrazing 
reduces the amount of protective plant cover and the 
quality of native plants and thus can result in soil 
blowing. Rotation grazing and proper stocking rates 
help to keep the grasses in good condition. Applying 
nitrogen and phosphate fertilizers improves the growth 
and vigor of the grasses. Weeds can be controlled if the 
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appropriate herbicides are applied. 

This soil is suited to range. Overgrazing or improper 
haying methods reduce the quality of the native 
grasses. Proper grazing use, timely deferment of 
grazing and haying, and a planned grazing system help 
to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of the 
appropriate herbicides. Insufficient rainfall is the main 
limitation if trees are planted. Irrigation may be 
necessary. 

This soil absorbs but does not adequately filter the 
effluent in septic tank absorption fields. The poor 
filtering capacity can result in pollution of nearby water 
supplies. Lining or sealing sewage lagoons helps to 
prevent seepage. The walls or sides of shallow 
excavations can slough or cave unless they are shored. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
The surface pavement of roads and streets should be 
thick enough to compensate for the low strength of the 
soil. Providing coarse grained subgrade or base 
material helps to prevent the damage caused by low 
strength. The damage to roads and streets caused by 
frost action can be minimized by providing a good 
surface drainage system. Crowning the road by grading 
and providing adequate roadside ditches help to 
prevent the damage caused by wetness. 

The capability classification is Ше-6, dryland, and 
Ше-10, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


BdD—Bazile loamy fine sand, 6 to 11 percent 
slopes. This very deep, strongly sloping, well drained 
soil is on uplands. It formed in sandy eolian material 
and loess or outwash material over sandy sediments. 
Areas range from 5 to 50 acres in size. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 6 inches thick. The 
subsurface layer also is grayish brown, very friable 
loamy fine sand. It is about 4 inches thick. The subsoil 
is about 19 inches thick. The upper part is brown, 
friable clay loam, and the lower part is brown, firm silty 
clay loam. The underlying material to a depth of more 
than 60 inches is very pale brown sand. In some places 
the surface layer is fine sandy loam or fine sand. 

Included with this soil in mapping are small areas of 
Boelus, Crofton, and Thurman soils. Boelus and Crofton 
soils are in landscape positions similar to those of the 
Bazile soil. Boelus soils are silty or loamy in the 
underlying material. Crofton soils are silty. Thurman 
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soils are in the slightly higher landscape positions and 
are somewhat excessively drained. They are sandy. 
included soils make up 5 to 15 percent of the unit. 

Permeability is moderately slow in the upper part of 
the Bazile soil and rapid in the sandy underlying 
material. The available water capacity is moderate. The 
water intake rate is high. Runoff is medium. Organic 
matter content is moderately low. Natural fertility is 
medium. The soil is easy to till. It is somewhat 
droughty. 

About half of the acreage of this soil is farmed. Most 
areas are dry-farmed, but some small areas are 
irrigated. The remaining acreage supports introduced or 
native grasses and is used for range or hay. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, soybeans, oats, wheat, and alfalfa. The 
hazards of soil blowing and water erosion are moderate 
or severe. Where slopes are suitable, contour farming, 
terraces, and grassed waterways help to control runoff 
and prevent excessive water erosion. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves crop residue on the surface helps to control 
soil blowing and water erosion and conserves moisture. 
Returning crop residue to the soil, growing green 
manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth. 

If irrigated by sprinklers, this soil is poorly suited to 
cats, wheat, alfalfa, and cool-season grasses. Corn, 
grain sorghum, and soybeans also are irrigated, but 
water erosion is a very severe hazard in irrigated areas 
where these crops are grown. Soil blowing and water 
erosion are hazards in areas where the surface is not 
adequately protected by crops or crop residue. A 
system of conservation tillage, such as no-till planting or 
disking, that leaves all or part of the crop residue on the 
surface helps to control soil blowing and water erosion. 
Adjusting the rate of water application to the high intake 
rate of the soil minimizes the amount of water that runs 
off and helps to control erosion. Where slopes are 
Suitable, contour farming, terraces, and grassed 
waterways help to control water erosion. 

This soil is suited to introduced grasses or legumes 
for pasture or hay. Grasses can be rotated with other 
crops. Cool-season grasses, such as smooth 
bromegrass and intermediate wheatgrass, are suitable 
species. They can be seeded alone or in a mixture with 
legumes, such as alfalfa and milkvetch. Overgrazing 
reduces the amount of protective plant cover and the 
quality of native plants and thus can result in soil 
blowing and water erosion. Rotation grazing and proper 
stocking rates help to keep the grasses in good 
condition. Applying nitrogen and phosphate fertilizers 
improves the growth and vigor of the grasses. Weeds 
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can be controlled if the appropriate herbicides are 
applied. 

This soil is suited to range. Overgrazing or improper 
haying methods reduce the quality of the native 
grasses. Proper grazing use, timely deferment of 
grazing and haying, and a grazing system in which two 
or more pastures are alternately grazed and rested and 
the order of the grazing and rest periods is changed 
each year help to maintain or improve the range 
condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of the 
appropriate herbicides. Insufficient rainfall is the main 
limitation if trees are planted. Irrigation may be 
necessary. 

This soil is poorly suited to septic tank absorption 
fields because of the poor filtering capacity, which can 
result in the pollution of underground water supplies. 
Lining or sealing sewage lagoons helps to prevent 
seepage. On sites for sewage lagoons, grading is 
needed to modify the slope and to shape the lagoon. 
The sides of shallow excavations can cave in unless 
they are shored. Strengthening the foundations of 
buildings and dwellings and backfilling with coarse 
textured material help to prevent the structural damage 
caused by shrinking and swelling. Dwellings should be 
designed so that they conform to the natural slope of 
the land, or the sites should be graded to a suitable 
gradient. The surface pavement and base material of 
roads and streets should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained base material helps to prevent the 
damage caused by low strength. The damage to roads 
caused by frost action can be minimized by providing a 
good surface drainage system. Crowning the road by 
grading and providing adequate roadside ditches help 
to prevent the damage caused by wetness. 

The capability classification is IVe-6, dryland, and 
IVe-10, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


Bn—Bazile loam, 0 to 2 percent slopes. This very 
deep, nearly level, well drained soil is on uplands and 
stream terraces. It formed in loess or outwash material 
over sandy sediments. Areas range from 5 to 300 acres 
in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 6 inches thick. The subsurface layer 
is dark grayish brown, friable clay loam about 10 inches 
thick. The subsoil is about 14 inches thick. The upper 
part is grayish brown, firm silty clay loam, and the lower 
part is pale brown, friable clay loam. The underlying 
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material to a depth of more than 60 inches is very pale 
brown sand. In some places the surface layer is silty 
clay loam. 

Included with this soil in mapping are small areas of 
Moody, Paka, Thurman, and Trent soils. Moody and 
Paka soils are in landscape positions similar to those of 
the Bazile soil. Moody and Paka soils are silty and 
loamy in the underlying material. Thurman soils are in 
the slightly higher landscape positions and are 
somewhat excessively drained. They are sandy. Trent 
soils are in the slightly lower landscape positions. They 
are silty in the underlying material. included soils make 
up 5 to 20 percent of the unit. 

Permeability is moderately slow in the upper part of 
the Bazile soil and rapid in the sandy underlying 
material. The available water capacity is moderate. The 
water intake rate also is moderate. Runoff is slow. 
Organic matter content is moderate. Natural fertility is 
medium. The soil is easy to till. During years when 
rainfall amounts are below normal, the soil is somewhat 
droughty during July and August. 

Most of the acreage of this soil is farmed. Most areas 
are dry-farmed, but some areas are irrigated. The 
remaining acreage supports native grasses and is used 
for range. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, wheat, and alfalfa. The 
hazard of erosion is slight. A system of conservation 
tillage that leaves crop residue on the surface helps to 
control soil blowing and conserves moisture. Returning 
crop residue to the soil, growing green manure crops, 
and applying barnyard manure can improve or maintain 
organic matter content, fertility, and tilth and increase 
the rate of water intake. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. Small grain and introduced 
grasses also are suitable in irrigated areas. The soil is 
suited to gravity and sprinkler systems. If border or 
furrow systems are used, land leveling can provide the 
even distribution of water needed for uniform drainage 
and can help to control erosion. Keeping the length of 
runs somewhat short can reduce the amount of water 
lost because of deep percolation into the sandy 
underlying material. If the soil is irrigated by sprinklers, 
the rate of water application should be adjusted to the 
moderate intake rate of the soil. 

This soil is suited to pasture. Pastures are mainly 
bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa and other cool-season grasses. Applications 
of fertilizer, rotation grazing, and proper stocking rates 
help to keep the grasses in good condition. 

This soil is suited to range. Overgrazing or improper 
haying methods reduce the quality of the native 
grasses. Proper grazing use, timely deferment of 
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grazing and haying, and a planned grazing system help 
to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of the 
appropriate herbicides. Insufficient rainfall is the main 
limitation if trees are planted. Irrigation may be ` 
necessary. 

This soil absorbs but does not adequately filter the 
effluent in septic tank absorption fields. The poor 
filtering capacity can result in pollution of nearby water 
supplies. Lining or sealing sewage lagoons helps to 
prevent seepage. The walls or sides of shallow 
excavations can slough or cave unless they are shored. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
The surface pavement of roads and streets should be 
thick enough to compensate for the low strength of the 
soil. Providing coarse grained subgrade or base 
material helps to prevent the damage caused by low 
strength. The damage to roads and streets caused by 
frost action can be minimized by providing a good 
surface drainage system. Crowning the road by grading 
and providing adequate roadside ditches help to 
prevent the damage caused by wetness. 

The capability classification is lls-5, dryland, and 1-7, 
irrigated. The range site is Silty, and the windbreak 
suitability group is 3. 


BnC—Bazile loam, 2 to 6 percent slopes. This very 
deep, gently sloping, well drained soil is on uplands. It 
formed in loess or outwash material over sandy 
sediments. Areas range from 5 to 200 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 6 inches thick. The subsurface layer 
also is dark grayish brown, friable loam. It is about 4 
inches thick. The subsoil is brown, firm silty clay loam 
about 19 inches thick. The underlying material to a 
depth of more than 60 inches is very pale brown sand. 
In some places the surface layer is silty clay loam. 

Included with this soil in mapping are small areas of 
Moody, Paka, Simeon, and Thurman soils. Moody and 
Paka soils are in landscape positions similar to those of 
the Bazile soil. They are silty and loamy in the 
underlying material. Simeon and Thurman soils are in 
the slightly higher landscape positions. They are sandy. 
Simeon soils are excessively drained, and Thurman 
soils are somewhat excessively drained. Included soils 
make up 5 to 15 percent of the unit. 

Permeability is moderately slow in the upper part of 
the Bazile soil and rapid in the sandy underlying 
material. The available water capacity, the water intake 
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rate, and the organic matter content are moderate. 
Runoff and natural fertility are medium. The soil is easy 
to till. It is somewhat droughty. 

Most of the acreage of this soil is farmed. Most areas 
are dry-farmed, but many areas are irrigated. The 
remaining acreage supports native grasses and is used 
for range. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, wheat, and alfalfa. The 
hazard of water erosion is slight or moderate. Where 
slopes are suitable, contour farming, terraces, and 
grassed waterways help to control runoff and prevent 
excessive erosion. А system of conservation tillage, 
such as no-till planting or disking, that leaves crop 
residue on the surface helps to control water erosion 
and soil blowing and conserves moisture. Returning 
crop residue to the soil, growing green manure crops, 
and applying barnyard manure can improve or maintain 
organic matter content, fertility, and tilth. 

If irrigated by sprinklers, this soil is suited to corn, 
grain sorghum, soybeans, and alfalfa. Small grain and 
introduced grasses also are suitable in irrigated areas. 
Where slopes are suitable, contour farming, terraces, 
and grassed waterways help to control runoff and water 
erosion. A system of conservation tillage, such as no-till 
planting or disking, that leaves all or part of the crop 
residue on the surface helps to control water erosion 
and soil blowing. Adjusting the rate of water application 
to the moderate intake rate of the soil minimizes the 
amount of water that runs off and helps to control 
erosion. Most areas are poorly suited to gravity 
irrigation because of the hazard of erosion. Including 
grasses and legumes in the cropping sequence, 
returning crop residue to the soil, growing green 
manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth. 

This soil is suited to pasture. Pastures are mainly 
bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa and other cool-season grasses. Applications 
of fertilizer, rotation grazing, and proper stocking rates 
help to keep the grasses in good condition. If this soil is 
used as hayland, timely mowing helps to maintain high 
productivity. 

This soil is suited to range. Overgrazing or improper 
haying methods reduce the quality of the native 
grasses. Proper grazing use, timely deferment of 
grazing and haying, and a planned grazing system help 
to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of the 
appropriate herbicides. Insufficient rainfall is the main 
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limitation if trees are planted. irrigation may be 
necessary. 

This soil absorbs but does not adequately filter the 
effluent in septic tank absorption fields. The poor 
filtering capacity can result in pollution of nearby water 
supplies. Lining or sealing sewage lagoons helps to 
prevent seepage. The walls or sides of shallow 
excavations can slough or cave unless they are shored. 
Strengthening the foundation of buildings and backfilling 
with coarse textured materia! help to prevent the 
structural damage caused by shrinking and swelling. 
The surface pavement of roads and streets should be 
thick enough to compensate for the low strength of the 
soil. Providing coarse grained subgrade or base 
material helps to prevent the damage caused by low 
strength. The damage to roads and streets caused by 
frost action can be minimized by providing a good 
surface drainage system. Crowning the road by grading 
and providing adequate roadside ditches help to 
prevent the damage caused by wetness. 

The capability classification is Hle-1, dryland, and 
Ше-7, irrigated. The range site is Silty, and the 
windbreak suitability group is 3. 


BnD—Bazile loam, 6 to 11 percent slopes. This 
very deep, strongly sloping, well drained soil is on 
uplands. It formed in loess or outwash material over 
sandy sediments. Areas range from 5 to 50 acres in 
size. 

Typically, the surface layer is very dark grayish 
brown, friable loam about 5 inches thick. The 
subsurface layer is dark grayish brown, friable loam 
about 6 inches thick. The subsoil is about 19 inches 
thick. The upper part is brown, firm silty clay loam, and 
the lower part is pale brown, friable clay loam. The 
underlying material to a depth of more than 60 inches is 
very pale brown sand. In some places the surface layer 
is silty clay loam. 

Included with this soil in mapping are small areas of 
Crofton, Paka, Simeon, and Thurman soils. Crofton and 
Paka soils are in landscape positions similar to those of 
the Bazile soil. Crofton soils are silty throughout. Paka 
soils are silty or loamy in the underlying material. 
Simeon and Thurman soils are in the slightly higher 
landscape positions. They are sandy throughout. 
Simeon soils are excessively drained, and Thurman 
soils are somewhat excessively drained. Included soils 
make up 5 to 15 percent of the unit. 

Permeability is moderately slow in the upper part of 
the Bazile soil and rapid in the sandy underlying 
materíal. The available water capacity, the water intake 
rate, and the organic matter content are moderate. 
Runoff and natural fertility are medium. The soi! is easy 
to till. It is somewhat droughty. 
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About half of the acreage of this soil is dry-farmed. A 
small acreage is irrigated. The remaining acreage 
supports native grasses and is used for range. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, soybeans, oats, wheat, and alfalfa. The 
hazard of water erosion is moderate or severe. Where 
slopes are suitable, contour farming, terraces, and 
grassed waterways help to control runoff and prevent 
excessive erosion. A system of conservation tillage, 
such as no-till planting or disking, that leaves most of 
the crop residue on the surface helps to control water 
erosion and soil blowing and conserves moisture. 
Returning crop residue to the soil, growing green 
manure crops, and applying barnyard manure can 
improve or maintain organic matter content, fertility, and 
tilth. 

If irrigated by sprinklers, this soil is poorly suited to 
oats, wheat, alfalfa, and cool-season grasses. Corn, 
grain sorghum, and soybeans also are irrigated, but 
water erosion is a severe hazard in irrigated areas 
where these crops are grown. Where slopes are 
suitable, contour farming, terraces, and grassed 
waterways help to control runoff and water erosion. A 
system of conservation tillage, such as no-till planting or 
disking, that leaves all or part of the crop residue on the 
surface helps to control water erosion and soil blowing. 
Adjusting the rate of water application to the moderate 
intake rate of the soil minimizes the amount of water 
that runs off and helps to control erosion. Including 
grasses and legumes in the cropping sequence, 
returning crop residue to the soil, growing green 
manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth. 

This soil is suited to pasture. Pastures are mainly 
bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa and other cool-season grasses. Applications 
of fertilizer, rotation grazing, and proper stocking rates 
help to keep the grasses in good condition. If this soil is 
used as hayland, timely mowing helps to maintain high 
productivity. 

This soil is suited to range. Overgrazing or improper 
haying methods reduce the amount of protective plant 
cover and the quality of the native grasses. Proper 
grazing use, timely deferment of grazing and haying, 
and a planned grazing system help to maintain or 
improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of the 
appropriate herbicides. Insufficient rainfall is the main 
limitation if trees are planted. Irrigation may be 
necessary. 
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This soil is poorly suited to septic tank absorption 
fields because of a poor filtering capacity, which can 
result in the pollution of underground water supplies. 
Lining or sealing sewage lagoons helps to prevent 
seepage. On sites for sewage lagoons, grading is 
needed to modify the slope and to shape the lagoon. 
The sides of shallow excavations can cave in unless 
they are temporarily shored. Strengthening the 
foundations of buildings and dwellings and backfilling 
with coarse textured material help to prevent the 
damage caused by shrinking and swelling. Dwellings 
should be designed so that they conform to the natural 
slope of the land, or the sites should be graded to a 
suitable gradient. The surface pavement and base 
material of roads and streets should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained base material helps to prevent the 
damage caused by low strength. The damage to roads 
caused by frost action can be minimized by providing a 
good surface drainage system. Crowning the road by 
grading and providing adequate roadside ditches help 
to prevent the damage caused by wetness. 

The capability classification is IVe-1, dryland, and 
IVe-7, irrigated. The range site is Silty, and the 
windbreak suitability group is 3. 


BoD2—Betts clay loam, 6 to 11 percent slopes, 
eroded. This very deep, strongly sloping, well drained 
Soil is on smooth to convex side slopes in the uplands. 
It formed in glacial till. In most cultivated areas, water 
erosion has removed the original surface layer. Areas 
range from 5 to 30 acres in size. 

Typically, the surface layer is pale brown, firm, 
calcareous clay loam about 7 inches thick. The subsoil 
is firm, calcareous clay loam about 17 inches thick. It is 
pale brown in the upper part and very pale brown in the 
lower part. The underlying material to a depth of more 
than 60 inches is pale yellow, calcareous clay loam. A 
few pebbles and stones are throughout the profile. 
Small masses of soft lime are in the lower part of the 
profile. In some areas that support native grasses, the 
surface layer is dark grayish brown and is leached of 
lime. 

Included with this soil in mapping are small areas of 
Alcester, Crofton, Nora, Simeon, and Thurman soils. 
Alcester soils formed in colluvial and alluvial sediments. 
They are on foot slopes in the lower landscape 
positions. Crofton soils are commonly slightly higher on 
the landscape than the Betts soil. Nora soils are in 
landscape positions similar to those of the Betts soil. 
Crofton and Nora soils formed in loess. Simeon and 
Thurman soils are sandy throughout. They are in the 
higher landscape positions. Aiso included are a few 
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small gravelly or stony areas. Included areas make up 5 
to 15 percent of the unit. 

Permeability is moderate in the solum of the Betts 
soil and moderately slow in the underlying material. The 
available water capacity is high. The water intake rate is 
moderately low. Runoff is medium. Organic matter 
content is moderately low. Natural fertility is low. The 
calcium content is high, and the content of available 
phosphate, sulfur, and zinc is low. The soil is 
sometimes difficult to work if stones and pebbles are on 
the surface. It forms clods if tilled when wet. 

About half of the acreage of this soil is farmed. Most 
areas are dry-farmed, but many areas are irrigated. 
Some areas support native or introduced grasses. A 
small acreage supports trees planted for windbreaks. 

This soil is poorly suited to dryland crops because of 
the slope and the severe hazard of erosion. In dry- 
farmed areas, corn, grain sorghum, oats, and alfalfa are 
generally grown. Water erosion is the main hazard. 
Management concerns include the loss of moisture 
because of runoff and the maintenance of fertility. A 
system of conservation tillage, such as disking, 
chiseling, or no-till planting, that leaves crop residue on 
the surface helps to control erosion and runoff. Leaving 
crop residue on the surface can increase the content of 
organic matter and conserve moisture. Some smoothly 
sloping areas can be terraced and cultivated on the 
contour. Applying phosphate and zinc fertilizers and 
feedlot manure improves fertility. 

If irrigated, this soil is suited only to sprinkler 
systems. It is poorly suited to row crops because of the 
slope and the severe hazard of erosion. It is better 
suited to close-growing crops, such as alfalfa. Row 
crops, such as corn, can be grown if they are carefully 
managed. Water erosion is the main hazard. Runoff and 
low fertility are management concerns. A system of 
conservation tillage, such as chiseling or disking, that 
leaves crop residue on the surface helps to contro! 
etosion and runoff and conserves moisture. The proper 
rate of water application is needed. Terraces, contour 
farming, and grassed waterways help to control erosion 
and runoff. Applying feedlot manure helps to maintain 
organic matter content and fertility. 

This soil is suited to introduced grasses for pasture. 
Pastures generally consist of cool-season grasses, such 
as smooth bromegrass, orchardgrass, or tall fescue, 
seeded in a mixture with alfalfa. Using areas of this soil 
for pasture helps to control erosion. The grazing season 
can be extended by managing cool-season grasses 
along with pastures of warm-season grasses. Pasture 
grasses can be rotated with row crops. Overgrazing 
reduces the amount of protective plant cover and the 
quality of grasses. Proper grazing use and rotation 
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grazing help to keep the grasses in good condition. 
Applying fertilizers and feedlot manure improves the 
growth and vigor of grasses. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of the 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is fairly suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are fair. The species selected for planting 
should be those that are tolerant of a high content of 
calcium in the soil. The main management concerns are 
water erosion and insufficient moisture. Planting trees 
on the contour and establishing terraces conserve 
moisture and help to control erosion. Weeds can be 
controlled if they are cultivated or hoed by hand or if the 
appropriate herbicides are applied. Irrigation may be 
necessary during periods of insufficient rainfall. 

The moderately slow permeability is a limitation on 
sites for septic tank absorption fields. This limitation can 
generally be overcome by increasing the size of the 
field. In the steepest areas, land shaping and installing 
the septic tank absorption field on the contour help to 
ensure that the field functions properly. On sites for 
sewage lagoons, extensive grading is needed to modify 
the slope and to shape the lagoon. Sealing the lagoon 
helps to prevent seepage. Strengthening the foundation 
of buildings and backfilling with coarse textured material 
help to prevent the structural damage caused by 
shrinking and swelling. Dwellings and small commercial 
buildings should be designed so that they conform to 
the natural slope of the land, or the sites should be 
graded to a suitable gradient. The surface pavement 
and base material of roads and streets should be thick 
enough to compensate for the low strength of the soil. 
Providing coarse grained base material helps to prevent 
the damage caused by low strength. 

The capability classification is IVe-8, dryland, and 
IVe-3, irrigated. The range site is Limy Upland, and the 
windbreak suitability group is 8. 


BoE2—Betts clay loam, 11 to 15 percent slopes, 
eroded. This very deep, moderately. steep, well drained 
soil is on uplands. It formed in glacial till. In most 
cultivated areas, water erosion has removed the original 
surface layer. Areas range from 5 to 60 acres in size. 

Typically, the surface layer is light brownish gray, 
firm, calcareous clay loam about 4 inches thick. The 
subsoil is firm, calcareous clay loam about 18 inches 
thick. The upper part is light brownish gray, and the 
lower part is light gray. The underlying material to a 
depth of more than 60 inches is calcareous clay loam. It 
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is light gray in the upper part and pale yellow in the 
lower part. In areas that support native grasses, the 
surface layer is more than 7 inches thick. in most areas 
pebbles and small stones are on the surface and 
throughout the profile. In a few areas that support 
native grasses, the surface layer is grayish brown and 
is leached of lime. 

Included with this soil in mapping are small areas of 
Alcester, Crofton, Nora, Simeon, and Thurman soils. 
Alcester soils formed in silty colluvial and alluvial 
material. They are in the lower landscape positions on 
foot slopes. Crofton and Nora soils formed in loess. 
Crofton soils are slightly higher on the landscape than 
the Betts soil. Nora soils are in landscape positions 
similar to those of the Betts soil. Simeon and Thurman 
soils are sandy. They are in the slightly higher 
landscape positions. Also included are a few areas 
where the stones and boulders on the surface are large 
enough to restrict the use of machinery. Included areas 
make up 5 to 15 percent of the unit. 

Permeability is moderate in the solum of the Betts 
soil and moderately slow in the underlying material. The 
available water capacity is high. Runoff is rapid. 
Organic matter content is moderately low. Natural 
fertility is low. The content of calcium is high, and the 
content of available phosphorus, sulfur, and zinc is low. 
Tilth can be difficult to maintain if the surface layer has 
stones and boulders. The soil tends to form clods if 
tilled when wet. 

About half of the acreage of this soil is farmed. Most 
areas are dry-farmed, but a few areas are irrigated. A 
small acreage supports trees planted for windbreaks. 
The remaining acreage is used for pasture or range. 

If dry-farmed, this soil is poorly suited to cultivated 
crops because of the slope and the severe hazard of 
erosion. It is better suited to close-growing crops, such 
as alfalfa and oats, than to row crops, such as corn. In 
areas where row crops are grown, controlling erosion is 
difficult. Terraces, grassed waterways, and contour 
farming help to contro! runoff and erosion. Grasses and 
legumes are grown during most years, but row crops 
are grown only infrequently. A system of conservation 
tillage, such as disking or chiseling, helps to keep crop 
residue on the surface. Applying nitrogen and 
phosphorus fertilizers or feedlot manure can improve or 
maintain fertility. 

This soil is not suited to irrigation because of the 
slope and the severe hazard of erosion. 

This soil is suited to introduced or domesticated 
grasses for pasture. It is subject to water erosion. Using 
areas of this soil for pastures of introduced or 
domesticated grasses can help to control water erosion. 
Grasses can be rotated with other crops. Common 
species are smooth bromegrass or intermediate 
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wheatgrass. Overgrazing or improper haying methods 
reduce productivity and the amount of protective plant 
cover. Because of the poor vigor of the plants, smail 
gullies and rills can form after periods of heavy rainfall. 
Management practices, such as rotation grazing and 
applications of fertilizer, are needed for maximum 
forage production. The grazing season can be extended 
by managing cool-season grasses along with pastures 
of warm-season grasses. If the soil is used as hayland, 
timely mowing helps to maintain high productivity. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is fairly suited to trees and shrubs grown as 
windbreaks and to plantings that enhance recreational 
areas and wildlife habitat. Survival and growth rates of 
adapted species are fair. The major management 
concerns are drought and the weeds and grasses that 
compete with the trees for moisture. Irrigation may be 
necessary during periods of insufficient rainfall. 
Competing vegetation can be controlled by proper site 
preparation; by timely cultivation between the rows with 
conventional equipment; by cultivation practices, such 
as hand hoeing or rototilling; or through applications of 
the appropriate herbicides. 

The moderately slow permeability is a limitation on 
sites for septic tank absorption fields. This limitation can 
generally be overcome by increasing the size of the 
field. Land shaping and installing the septic tank 
absorption field on the contour help to ensure that the 
absorption field functions properly. On sites for sewage 
lagoons, extensive grading is needed to modify the 
slope and to shape the lagoon. Sealing the lagoon 
helps to prevent seepage. Strengthening the foundation 
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help to prevent the structural damage caused by 
shrinking and swelling. Dwellings and small commercial 
buildings should be designed so that they conform to 
the natural slope of the land, or the sites should be 
graded to a suitable gradient. The surface pavement 
and base material of roads and streets should be thick 
enough to compensate for the low strength of the soil. 
Providing coarse grained base material helps to prevent 
the damage caused by low strength. 

The- capability classification is IVe-8, dryland. The 
range site is Limy Upland, and the windbreak suitability 
group is 8. 


BoF—Betts clay loam, 15 to 30 percent slopes. 
This very deep, steep, well drained soil is on uplands. It 
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formed in glacial till. Areas range from 5 to 500 acres in 
size. 

Typically, the surface layer is very dark grayish 
brown, friable clay loam about 5 inches thick. The 
subsoil is light brownish gray, friable clay loam about 21 
inches thick. The underlying material to a depth of more 
than 60 inches is light gray clay loam. The soil is 
calcareous throughout. In some areas slopes are less 
than 15 percent or more than 30 percent. In a few 
areas the surface layer is loam. In most areas pebbles 
and small stones are on the surface and throughout the 
profile. 

Included with this soil in mapping are small areas of 
Alcester, Nora, Simeon, and Thurman soils. Alcester 
soils are lower on the landscape than the Betts soil. 
They formed in silty colluvial and alluvial material. Nora 
soils are in landscape positions similar to those of the 
Betts soil. They formed in loess. Simeon and Thurman 
soils are in the slightly higher landscape positions. They 
are sandy throughout. Also included are a few areas 
where small stones and boulders on the surface are 
large enough to restrict the use of farm machinery. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is moderate in the solum of the Betts 
soil and moderately slow in the underlying material. The 
available water capacity is high. Runoff is rapid. 
Organic matter content is moderately low. Natural 
fertility is low. The content of calcium is high, and the 
content of available phosphorus is low. 

Nearly all of the acreage of this soil supports pasture 
or range. A few small areas are farmed. A few areas 
support trees. 

This soil is unsuited to cultivated crops and to 
pastures of introduced grasses. it is too erodible and 
steep to be crossed safely with farm machinery. If 
sloping areas are plowed, water erosion is a hazard. 

If this soil is used as range, the climax vegetation is 
dominantly little bluestem, big bluestem, sidecats 
grama, and blue grama. These species make up 70 
percent or more of the total annual forage. Green 
needlegrass, needleandthread, western wheatgrass, 
sedges, and forbs make up the rest. If continuous 
heavy grazing is allowed, big bluestem and little 
bluestem decrease in abundance and are replaced by 
blue grama, tall dropseed, western wheatgrass, 
needleandthread, plains muhly, sedges, and forbs. If 
overgrazing continues for many years, the native 
grasses lose vigor and are unable to stabilize the site. 
As a result, water erosion is excessive. Woody plants, 
such as bur oak, eastern redcedar, buckbrush, 
snowberry, and sumac, may invade the site. Brush 
management and prescribed burning may be needed to 
control the growth of woody plants. 
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If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. Areas previously used as cropland should be 
reseeded to a suitable grass mixture if they are used as 
range. In areas where gullies have formed because of 
severe water erosion, land shaping or other mechanical 
practices may be needed to smooth and stabilize the 
site before it is reseeded. 

This soil is unsuited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are poor. In some areas trees and shrubs can 
be planted only if special measures, such as hand 
planting or specialized site preparation, are applied. 

This soil is generally not suited to sanitary facilities 
because of the slope and the moderately slow 
permeability. A suitable alternative site should be 
selected. Dwellings and small commercial buildings 
should be designed so that they conform to the natural 
slope of the land, or the sites should be graded to a 
suitable gradient. The surface pavement and base 
material of roads and streets should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained base material helps to prevent the 
damage caused by low strength. Cutting and filling are 
generally needed to provide a suitable grade for roads 
and streets. 

The capability classification is Vle-9, dryland. The 
range site is Limy Upland, and the windbreak suitability 
group is 10. 


BoG—Betts clay loam, 30 to 60 percent slopes. 
This very deep, very steep, well drained soil is on plane 
to convex side slopes in the uplands. It formed in 
glacial till. Catsteps are common on the upper slopes. 
Areas range from 5 to 300 acres in size. 

Typically, the surface soil is dark grayish brown, 
friable clay loam about 4 inches thick. The subsoil is 
light brownish gray, firm clay loam about 18 inches 
thick. The underlying material to a depth of more than 
60 inches is light gray clay loam. The soil is calcareous 
throughout. A few pebbles and small stones are on the 
surface. 

Included with this soil in mapping are small areas of 
Simeon soils. These soils formed in outwash sand. 
They are in the slightly higher landscape positions. 
included soils make up 5 to 15 percent of the unit. 

Permeability is moderate in the solum of the Betts 
soil and moderately slow in the underlying material. 
Runoff is rapid. The available water capacity is high. 
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Organic matter content is moderately low. Natural 
fertility is low. The content of calcium carbonate is high, 
and the content of available phosphorus is low. 

Most of the acreage of this soil is used for range. A 
large acreage on the north-facing slopes is covered with 
trees. 

This soil is unsuited to cultivated crops, introduced 
grasses for pasture, and farmstead windbreaks. It is too 
erodible and steep to be crossed safely with farm 
machinery. 

If this soil is used as range, the climax vegetation is 
dominantly little bluestem, big bluestem, sideoats 
grama, and blue grama. These species make up 70 
percent or more of the total annual forage. Green 
needlegrass, needleandthread, western wheatgrass, 
sedges, and forbs make up the rest. If continuous 
heavy grazing is allowed, big bluestem and little 
bluestem decrease in abundance and are replaced by 
blue grama, tall dropseed, western wheatgrass, 
needleandthread, plains muhly, sedges, and forbs. If 
overgrazing continues for many years, the native 
grasses lose vigor and are unable to stabilize the site. . 
As a result, water erosion is excessive. Woody plants, 
such as bur oak, eastern redcedar, buckbrush, 
snowberry, and sumac, may invade the site. Brush 
management and prescribed burning may be needed to 
contro! the growth of woody plants. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. 

This soil is generally not suited to sanitary facilities 
because of the slope. A suitable alternative site should 
be selected. Dwellings and small commercial buildings 
should be designed so that they conform to the natural 
slope of the land, or the sites should be graded to a 
suitable gradient. The surface pavement and base 
material of roads and streets should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained base material helps to prevent the 
damage caused by low strength. Cutting and filling are 
generally needed to provide a suitable grade for roads 
and streets. 

The capability classification is Vile-9, dryland. The 
range site is Limy Upland, and the windbreak suitability 
group is 10. 


Bp—Blendon fine sandy loam, 0 to 2 percent 
slopes. This very deep, nearly level, well drained soil is 
on stream terraces and in upland valleys. It formed in 
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loamy and sandy glacial! or eolian sediments. Areas 
range from 5 to 25 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable fine sandy loam about 7 inches thick. The 
subsurface layer is very dark grayish brown, friable fine 
sandy loam about 9 inches thick. The subsoil is dark 
grayish brown, very friable fine sandy loam about 14 
inches thick. The underlying material to a depth of more 
than 60 inches is loamy sand. It is grayish brown in the 
upper part and pale brown in the lower part. In some 
areas loamy material is at a depth of 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Bazile, Ortello, and Trent soils. Bazile and Ortello soils 
are in the higher landscape positions. They have a dark 
solum that is less than 20 inches thick. Bazile soils 
have more clay in the subsoil than the Blendon soil. 
Trent soils are in the lower landscape positions. They 
are silty throughout. Also included are areas that have 
slopes of more than 2 percent and a few small, 
depressional areas. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderately rapid in the solum of the 
Blendon soil and rapid in the underlying material. The 
available water capacity is moderate. The water intake 
rate is moderately high. Runoff is slow. Most areas 
receive some runoff from the higher landscape 
positions. Organic matter content is moderate. Natural 
fertility is medium. Tilth is good. The soil can be easily 
tilled throughout a fairly wide range in moisture content. 

Most of the acreage of this soil is dry-farmed. Some 
areas are irrigated, mostly by sprinkler systems. The 
remaining acreage mainly supports pasture and some 
range. A few areas support trees planted for 
windbreaks. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, and alfalfa. Soil blowing is a 
hazard. A system of conservation tillage, such as no-till 
planting or disking, that leaves all or part of the crop 
residue on the surface conserves moisture and helps to 
control soil blowing. Including grasses and legumes in 
the cropping sequence, returning crop residue to the 
soil, growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth. 1f alfalfa is grown, applications of lime 
are needed. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. Enough water should be applied 
to meet the needs of the crop, but overwatering can 
cause deep leaching of fertilizers. The soil is best suited 
to sprinkler irrigation systems. Some land leveling may 
be needed in areas where gravity systems are used. 
Soil blowing is a hazard. A system of conservation 
tillage, such as no-till planting or disking, that leaves all 
or part of the crop residue on the surface conserves 
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moisture and helps to control soil blowing. Including 
grasses and legumes in the cropping sequence, 
returning crop residue to the soil, growing green 
manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth. If alfalfa is grown, applications of lime are needed. 

This soil is suited to introduced grasses for pasture. 
Grasses can be rotated with other crops. Cool-season 
grasses, such as smooth bromegrass or orchardgrass, 
are suitable species. They can be seeded alone or in a 
mixture with a legume, such as alfalfa. Rotation grazing 
and applications of fertilizer are needed for maximum 
forage production. If this soil is used as hayland, timely 
mowing helps to maintain high productivity. 

This soil is suited to range. Overgrazing or improper 
haying methods reduce the amount of protective plant 
cover and the quality of native plants. Timely deferment 
of grazing and haying and a planned grazing system 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival rates of adapted species are good, 
and growth rates are fair. The major management 
concerns are drought and the weeds and grasses that 
compete with the trees for moisture. Irrigation can 
provide supplemental moisture during periods of low 
rainfall. Competing vegetation can be controlled by 
proper site preparation; by timely cultivation between 
the rows with conventional equipment; by cultivation 
practices, such as hand hoeing or rototilling; or through 
applications of the appropriate herbicides. 

This soil readily absorbs but does not adequately 
filter the effluent in septic tank absorption fields. The 
poor filtering capacity can result in pollution of nearby 
underground water supplies. Lining or sealing sewage 
lagoons helps to prevent seepage. This soil is generally 
suited to sites for dwellings and small commercial 
buildings. The damage to roads and streets caused by 
frost action can be minimized by providing a good 
surface drainage system. Crowning the roads by 
grading and providing adequate roadside ditches help 
to prevent the damage caused by wetness. 

The capability classification is lle-3, dryland, and 
Пе-8, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


Br—Blyburg silt loam, 0 to 2 percent slopes. This 
very deep, nearly level, well drained soil is on bottom 
tand along the Missouri River. It formed in calcareous 
alluvium. It is subject to only rare flooding since large 
dams were constructed upstream on the Missouri River. 
Areas range from 5 to 100 acres in size. 

Typically, the surface layer is grayish brown, friable 
silt loam about 7 inches thick. The subsurface layer 
also is grayish brown, friable silt loam. It is about 5 
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inches thick. The underlying material is light gray very 
fine sandy loam that has strata of silt loam. The soil is 
calcareous throughout. In some places thin strata of 
finer or coarser textured material is below a depth of 40 
inches. 

included with this soil in mapping are small areas of 
Inavale, Onawa, and Solomon soils. Inavale soils are in 
landscape positions similar to those of the Blyburg soil. 
They are excessively drained. They are sandy 
throughout. Onawa and Solomon soils are in the lower 
landscape positions. Onawa soils are somewhat poorly 
drained. They have more clay in the upper 25 inches 
than the Blyburg soil. Solomon soils are poorly drained. 
They are clayey throughout. Included soils make up 5 to 
15 percent of the unit. 

Permeability is moderate in the Blyburg soil. The 
available water capacity is high. The water intake rate is 
low. Runoff is slow. Organic matter content is 
moderately low. Natural fertility is medium. The soil is 
easy to till. 

Most areas are dry-farmed. Small areas support 
irrigated cropland, pastures of introduced grasses, or 
trees planted mainly for windbreaks. 

If dry-farmed, this soil is best suited to corn, 
soybeans, grain sorghum, alfalfa, oats, and wheat. A 
water table at a depth of 6 to 10 feet can provide 
moisture for alfalfa. If the soil is tilled in the fall and the 
surface remains bare, soil blowing is a moderate 
hazard. A system of conservation tillage, such as 
disking or no-till planting, that leaves all or part of the 
crop residue on the surface helps to control soil blowing 
and conserves moisture. Returning crop residue to the 
soil, growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth and increase the rate of water intake. 
Applications of phosphate fertilizer are commonly 
needed. 

If irrigated, this soil is best suited to corn, soybeans, 
grain sorghum, and alfalfa. It is suited to gravity and 
sprinkler systems. If furrow systems are used, land 
leveling can provide even distribution of water. A 
tailwater recovery system conserves moisture. If a 
sprinkler irrigation system is used, adjusting the rate of 
water application to the intake rate of the soil minimizes 
the amount of water that runs off and helps to control 
erosion. The soil commonly is deficient in phosphorus. 

This soil is suited to introduced grasses or legumes 
for pasture or hay. Grasses are commonly rotated with 
other crops. Cool-season grasses, such as smooth 
bromegrass and intermediate wheatgrass, are suitable 
species. They can be seeded alone or in a mixture with 
a legume, such as alfalfa. Proper stocking rates and 
rotation grazing help to prevent overgrazing. Applying 
nitrogen and phosphate fertilizers improves the growth 
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and vigor of the grasses. Weeds can be controlled if the 
appropriate herbicides are applied. 

This soil is suited to range. Overgrazing reduces the 
quality of the native plants. Proper grazing use, timely 
deferment of grazing, and a grazing system in which 
two or more pastures are alternately grazed and rested 
and the order of the grazing and rest periods is 
changed each year help to maintain or improve the 
range condition. 

This soil is suited to the trees and shrubs commonly 
grown as windbreaks. The species selected for planting 
should be those that are tolerant of an excessive 
amount of calcium carbonate. Seedlings generally 
survive and grow well if the weeds and grasses that 
compete with the trees for moisture are controlled. Plant 
competition can be controlled by proper site 
preparation, by timely cultivation, or through the 
application of appropriate herbicides. Lack of rainfall is 
a limitation in some years, and irrigation may be 
needed. A water table at a depth of 6 to 10 feet can 
provide moisture for established trees. 

The moderate permeability and the flooding are 
limitations if this soil is used as a site for septic tank 
absorption fields. The absorption fields should be 
protected from floodwater. Increasing the size of the 
absorption field generally helps to overcome the 
moderate permeability. Lining or sealing sewage 
lagoons helps to prevent seepage. Constructing 
dwellings on raised, well compacted fill material helps to 
prevent the structural damage caused by flooding. The 
damage to roads caused by frost action can be 
minimized by providing a good surface drainage 
system. Crowning the road by grading and providing 
adequate roadside ditches help to prevent the damage 
caused by wetness. Constructing the roads on suitable, 
well compacted fill material above the flood level and 
providing adequate roadside ditches and culverts help 
to prevent the damage caused by flooding. 

The capability classification is 1-1, dryland, and 1-6, 
irrigated. The range site is Silty Lowland, and the 
windbreak suitability group is 1L. 


Bs—Boel loamy fine sand, 0 to 2 percent slopes. 
This very deep, nearly level, somewhat poorly drained 
soil is on bottom land along the Niobrara and Missouri 
Rivers and Verdigris Creek. It formed in sandy alluvium. 
It is subject to occasional flooding, but the duration of 
the flooding is brief. Areas range from 5 to 150 acres in 
size. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 7 inches thick. The 
subsurface layer is dark grayish brown, very friable 
loamy fine sand about 8 inches thick. Below this is a 
transitional layer of grayish brown, very friable loamy 
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fine sand about 3 inches thick. The underlying material 
to a depth of more than 60 inches is fine sand. The 
upper part is very pale brown, and the lower part is 
mottled light gray. The lower part of the profile has thin 
strata of coarser and finer textures. Some places have 
an overwash of fine sand 6 to 10 inches thick on the 
surface. In a few places the texture of the surface layer 
ranges from fine sandy loam to silty clay. In other 
places the surface layer is less than 10 inches thick. 

Included with this soil in mapping are small areas of 
Barney, Inavale, Ord, and Orwet soils. Barney and 
Orwet soils are slightly lower on the landscape than the 
Boel soil. They are poorly drained or very poorly 
drained. Inavale soils are slightly higher on the 
landscape than the Boel soil. They are excessively 
drained. Ord soils are in landscape positions similar to 
those of the Boel soil. They have more silt and clay in 
the upper part of the profile than the Boel soil. Included 
soils make up 10 to 15 percent of the unit. 

Permeability is rapid in the Boel soil. The available 
water capacity is low. Organic matter content is 
moderately low. Natural fertility is low. The water intake 
rate is very high. Runoff is very slow. The seasonal high 
water table ranges from about 1.5 feet below the 
surface during wet years to about 3.5 feet below the 
surface during dry years. It normally recedes to a depth 
of 4 to 6 feet during the middle of the summer. The soil 
can be easily tilled throughout a wide range in moisture 
content. 

About half of the acreage of this soil is dry-farmed. 
The rest supports native grasses and is used for range 
or hayland. A few small areas are irrigated or seeded to 
introduced grasses for pasture or hay. Small areas 
support trees planted for windbreaks. Native trees and 
shrubs are common in pastures. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, soybeans, small grain, and introduced 
grasses. Flooding may delay spring planting and lirnit 
the production of small grain. Alfalfa yields are high, but 
the flooding can limit yields. In some years the soil is 
difficult to work during spring because of the wetness 
caused by the water table. If alfalfa and other close- 
growing crops are planted, the soil will not need to be 
worked in the spring. Planting alfalfa and close-growing 
crops also helps to control soil blowing when the 
surface is dry. A system of conservation tillage that 
leaves crop residue on the surface most of the time can 
help to control soil blowing. Returning crop residue to 
the soil and applying barnyard manure improve organic 
matter content and fertility. 

This soil is poorly suited to irrigation. Corn and alfalfa 
are suitable irrigated crops if flooding is controlled. 
Sprinkler irrigation is the most suitable method. The 
applications of water should be light and frequent. 
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Excessive irrigation leaches plant nutrients below the 
root zone. Tillage is not normally needed, but the water 
table is a management concern during wet periods. 
Wetness can be controlled by using open drains or tile 
drains in areas where suitable outlets are available. 
Winter cover crops are needed to control soil blowing. 

This soil is suited to introduced grasses or legumes 
for pasture or hay. Grasses are commonly rotated with 
other crops. Cool-season grasses, such as smooth 
bromegrass or orchardgrass, are suitable species. They 
can be seeded alone or in a mixture with legumes, such 
as alfalfa. Rotation grazing and proper stocking rates 
help to keep the grasses in good condition. Applying 
nitrogen and phosphate fertilizers improves the growth 
and vigor of the grasses. Weeds can be controlled if the 
appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees planted for windbreaks. 
The trees and shrubs selected for planting should be 
those that are tolerant of a moderately high water table. 
Establishing seedlings and cultivating between the rows 
may be a problem during some wet years. The 
abundant and persistent herbaceous vegetation that 
grows in the tree rows is a management concern 
because it competes with the trees. Weeds and 
undesirable grasses can be controlled by cultivating 
between the rows with conventional equipment or by 
applying herbicides in a timely manner. 

This soil is not suited to septic tank absorption fields 
or buildings because of the flooding. A suitable 
alternative site should be selected. Lining or sealing 
sewage lagoons helps to prevent seepage. Diking the 
lagoons helps to prevent the damage caused by 
flooding. Constructing sewage lagoons on fill material 
can raise the bottom of the lagoon high enough above 
the seasonal high water table. Excavating only during 
dry periods helps to prevent caving and allows for 
easier operation of machinery. The walls or sides of 
shallow excavations can slough or cave unless they are 
shored. Constructing roads on suitable, well compacted 
fill material above the flood level and providing 
adequate roadside ditches and culverts help to prevent 
the damage caused by flooding. 

The capability classification is IVw-5, dryland, and 
IVw-11, irrigated. The range site is Subirrigated, and the 
windbreak suitability group is 2S. 


Bt—Boelus loamy sand, 0 to 2 percent slopes. This 
very deep, nearly level, well drained soil is on uplands 
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and stream terraces. It formed in sandy eolian material 
over loamy material. Areas range from 5 to 40 acres in 
size. 

Typically, the surface layer is grayish brown, very 
friable loamy sand about 6 inches thick. The subsurface 
layer also is grayish brown, very friable loamy sand. it 
is about 5 inches thick. The subsoil is about 37 inches 
thick. It is brown, very friable loamy sand in the upper 
part and pale brown and light brownish gray, friable silty 
clay loam in the lower part. The underlying material to a 
depth of more than 60 inches is light gray, calcareous 
silty clay loam. In some places the surface layer is 
sandy loam or sand. In some areas the thickness of 
sandy material over the loamy material ranges from less 
than 20 inches to more than 40 inches. 

included with this soil in mapping are small areas of 
Loretto, Nora, Ortello, Paka, and Thurman soils. 
Loretto, Nora, Paka, and Ortello soils are in landscape 
positions similar to those of the Boelus soil. Loretto, 
Nora, and Paka soils have less sand in the upper part 
of the profile than the Boelus soil. Ortello soils have 
more sand and less clay in the lower part of the profile 
than the Boelus soil. Thurman soils are sandy. They are 
higher on the landscape than the Boelus soil. Also 
included are areas where the loamy materia! is exposed 
at the surface. Included areas make up 10 to 15 
percent of the unit. 

Permeability is rapid in the sandy upper part of the 
Boelus soil and moderate in the loamy underlying 
material. The available water capacity and the water 
intake rate are high. Runoff is slow. Organic matter 
content is moderately low. Natural fertility is medium. 
The soil can be easily tilled when moist or dry. 

Most of the acreage of this soil is farmed, and the 
rest supports native or introduced grasses. Some areas 
are irrigated. 

If dry-farmed, this soil is suited to corn, small grain, 
and alfalfa. Small grain and the first cutting of alfalfa are 
generally the most suitable crops because they grow 
and mature in spring when rainfall is plentiful. The soil 
is highly susceptible to soil blowing. A system of 
conservation tillage that leaves crop residue on the 
surface most of the time helps to control soil blowing, 
conserves moisture, and helps to maintain organic 
matter content and fertility. Applying barnyard manure 
improves organic matter content and fertility. 

If irrigated, this soil is suited to corn, soybeans, 
alfalfa, and introduced grasses. A sprinkler irrigation 
system is the most suitable because light, frequent 
applications of water are needed. Returning crop 
residue to the soil improves organic matter content. 
Leaving crops, grasses, or crop residue on the surface 
helps to control soil blowing and conserves moisture. 

Using areas of this soil for pastures of introduced 
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grasses helps to control erosion. Cool-season grasses, 
such as smooth bromegrass, orchardgrass, or tall 
fescue, seeded in a mixture with alfalfa are suitable 
species. The grazing season can be extended by 
managing cool-season grasses along with warm-season 
grasses. Introduced grasses can be rotated with row 
crops. Overgrazing reduces the amount of protective 
plant cover and the quality of the desired grasses. 
Proper stocking rates and rotation grazing help to keep 
the grasses in good condition. Applying nitrogen 
fertilizer and irrigating can improve the growth and vigor 
of the grasses. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are fair. The species selected for planting 
should be those that are tolerant of sandy and 
somewhat droughty conditions. Insufficient moisture and 
a severe hazard of soil blowing are the main concerns 
when trees are established. Irrigation can provide 
supplemental moisture during dry periods. Soil blowing 
can be controlled by maintaining strips of sod or other 
vegetation between the rows. Weeds compete with the 
trees for moisture. Weeds and grasses can be 
controlled by cultivating or by using appropriate 
herbicides. 

This soil is generally suited to septic tank absorption 
fields. The moderate permeability is a limitation. It can 
be overcome by increasing the size of the absorption 
field. Lining or sealing sewage lagoons helps to prevent 
seepage. The sides of shallow excavations can cave in 
unless they are shored. Strengthening the foundation of 
buildings and backfilling with coarse textured material 
help to prevent the structural damage caused by 
shrinking and swelling. The surface pavement and base 
material of roads and streets should be thick enough to 
comperisate for the low strength of the soil. Providing 
coarse grained subgrade or base material helps to 
prevent the damage caused by low strength. 

The capability classification is Ille-6, dryland, and 
Ille-10, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


BtC—Boelus loamy sand, 2 to 6 percent slopes. 
This very deep, gently sloping, well drained soil is on 
uplands. It formed in sandy eolian materia! over loamy 
material. Areas range from 5 to 80 acres in size. 

Typically, the surface layer is grayish brown, very 
friable loamy sand about 6 inches thick. The subsurface 
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layer is dark grayish brown, very friable loamy sand 
about 5 inches thick. The subsoil is about 29 inches 
thick. The upper part is grayish brown, very friable 
loamy sand; the next part is pale brown, firm silty clay 
loam; and the lower part is light brownish gray, friable 
silty clay loam. The underlying material to a depth of 
more than 60 inches is light gray silt loam. In some 
places the surface layer is sand or sandy loam. In other 
places the thickness of the sandy material over the 
loamy material ranges from less than 20 inches to more 
than 40 inches. 

Included with this soil in mapping are small areas of 
Loretto, Nora, Ortello, Paka, and Thurman soils. 
Loretto, Nora, Paka, and Ortello soils are in landscape 
positions similar to those of the Boelus soil. Loretto, 
Nora, and Paka soils have less sand in the upper part 
of the profile than the Boelus soil. Ortello soils have 
more sand and less clay in the lower part of the profile 
than the Boelus soil. Thurman soils are higher on the 
landscape than the Boelus soil. They are sandy 
throughout. Included soils make up 10 to 15 percent of 
the unit. | 

Permeability is rapid in the sandy upper part of the 
Boelus soil and moderate in the loamy lower part. The 
available water capacity and the water intake rate are 
high. Runoff is slow or medium. Organic matter content 
is moderately low. Natural fertility is medium. The soil 
can be easily tilled throughout a wide range in moisture 
content. 

Most of the acreage of this soil is farmed. The rest 
supports native or cool-season grasses. Some areas 
are irrigated. 

If dry-farmed, this soil is suited to corn, soybeans, 
sorghum, small grain, and alfalfa. Small grain and the 
first cutting of alfalfa are generally the most suitable 
crops because they grow and mature in spring when 
the amount of rainfall is generally highest. The soil is 
highly susceptible to soil blowing and water erosion. A 
system of conservation tillage that leaves crop residue 
on the surface most of the time helps to control soil 
blowing and water erosion and conserves moisture. 
Applying barnyard manure improves organic matter 
content and fertility. 

If irrigated, this soil is suited to corn, soybeans, 
alfalfa, and introduced grasses. A sprinkler irrigation 
system is the most suitable because frequent, light 
applications of water are needed to prevent leaching of 
plant nutrients below the root zone. A system of 
conservation tillage that leaves close-growing crops, 
grasses, or crop residue on the surface can help to 
control soil blowing and water erosion. 

Using areas of this soil for pastures of introduced 
grasses helps to control erosion. Cool-season grasses, 
Such as smooth bromegrass, orchardgrass, or tall 
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fescue, seeded in a mixture with alfalfa are suitable 
species. The grazing season can be extended by 
managing cool-season grasses along with pastures of 
warm-season grasses. Introduced grasses can be 
rotated with row crops. Overgrazing reduces the amount 
of protective plant cover and the quality of the desired 
grasses. Proper stocking rates and rotation grazing help 
to keep the grasses in good condition. Applying 

nitrogen fertilizer and irrigating can improve the growth 
and vigor of the grasses. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are fair. The species selected for planting 
should be those that are tolerant of sandy and 
somewhat droughty conditions. Insufficient moisture and 
a severe hazard of soil blowing are the main 
management concerns when trees are established. 
Irrigation can provide supplemental moisture during dry 
periods. Maintaining strips of sod or other vegetation 
between the rows can help to contro! soil blowing and 
water erosion. Weeds that compete with the trees for 
moisture can be controlled by cultivating or by using 
appropriate herbicides. 

This soil is generally suited to septic tank absorption 
fields. The moderate permeability is a limitation. It can 
be overcome by increasing the size of the absorption 
field. Lining or sealing sewage lagoons helps to prevent 
seepage. The sides of shallow excavations can cave in 
uniess they are shored. Strengthening the foundation of 
buildings and backfilling with coarse textured material 
help to prevent the structural damage caused by 
shrinking and swelling. Small commercial buildings 
should be designed so that they conform to the natural 
slope of the land, or the soil can be graded to a suitable 
gradient. The surface pavement and base material of 
roads and streets should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained material for subgrade or base material 
helps to prevent the damage caused by low strength. 

The capability classification is llle-6, dryland, and 
Ше-10, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


BtD—Boelus loamy sand, 6 to 11 percent slopes. 
This very deep, strongly sloping, well drained soil is on 
uplands. It formed in sandy eolian material over loamy 
material. Areas range from 5 to 100 acres in size. 

Typically, the surface layer is grayish brown, very 
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friable loamy sand about 11 inches thick. The subsoil is 
about 29 inches thick. It is pale brown, very friable 
loamy sand in the upper part; pale brown, friable silty 
clay loam in the next part; and very pale brown, friable 
sandy clay loam in the lower part. The underlying 
material to a depth of more than 60 inches is pale 
yellow very fine sandy loam. In some places the surface 
layer is sandy loam or sand. In places the thickness of 
the sandy material over the loamy material ranges from 
less than 20 inches to more than 40 inches. 

Included with this soil in mapping are small areas of 
Nora, Paka, and Thurman soils. Nora and Paka soils 
have more clay in the upper part of the profile than the 
Boelus soil. They are in landscape positions similar to 
those of the Boelus soil. Thurman soils are sandy 
throughout. They are in the higher landscape positions. 
Also included are small areas that have slopes of less 
than 6 percent and areas where the loamy material is 
exposed at the surface. Included areas make up 10 to 
15 percent of the unit. 

Permeability is rapid in the upper part of the Boelus 
soil and moderate in the lower part. The available water 
capacity and the water intake rate are high. Runoff is 
medium. Organic matter content is moderately low. 
Natural fertility is medium. The soil can be easily tilled 
when moist or dry. 

About half of the acreage of this soil is farmed, and 
some is irrigated. The remaining acreage supports cool- 
season grasses or native grasses. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, oats, and alfalfa. Soil blowing and water 
erosion are hazards in areas where the surface is not 
adequately protected by crops or crop residue. 
Stripcropping and field windbreaks help to control soil 
blowing. Where slopes are suitable, terraces and 
grassed waterways can help to control water erosion. 
Conserving water is a management concern. À system 
of conservation tillage, such as no-till planting, that 
leaves all or part of the crop residue on the surface 
conserves moisture and helps to control soil blowing. 
Returning crop residue to the soil, growing green 
manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth and improve the rate of water intake. 

If irrigated, this soil is suited to close-growing crops, 
such as alfalfa, oats, rye, and introduced grasses. 
Center-pivot sprinkler systems are the most suitable 
irrigation methods. Soil blowing and water erosion are 
hazards. А system of conservation tillage, such as no- 
till planting, that leaves all or part of the crop residue on 
the surface conserves moisture and helps to contro! soil 
blowing. Where slopes are suitable, terraces and 
grassed waterways can help to control water erosion. 
Returning crop residue to the soil, growing green 
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manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth and improve the rate of water intake. 

Using areas of this soil for pastures of introduced 
grasses can help to control erosion. Cool-season 
grasses, such as smooth bromegrass, orchardgrass, or 
tall fescue, seeded in a mixture with alfalfa are suitable 
species. The grazing season can be extended by 
managing cool-season grasses along with pastures of 
warm-season grasses. Introduced grasses can be 
rotated with row crops. Overgrazing reduces the amount 
of protective plant cover and the quality of the desired 
grasses. Proper stocking rates and rotation grazing help 
to keep the grasses in good condition. Applying 
nitrogen fertilizer and irrigating can improve the growth 
and vigor of the grasses. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. The trees and shrubs selected for planting 
should be those that are tolerant of sandy and 
somewhat droughty conditions. Insufficient moisture and 
a severe hazard of soil blowing are the main concerns 
when trees are established. Soil blowing can be 
controlled by maintaining strips of sod or other 
vegetation between the tree rows. Irrigation can provide 
supplemental moisture during extended dry periods. 
The weeds and undesirable grasses that compete with 
the trees for moisture can be controlled by cultivation, 
hand hoeing, or timely applications of herbicides. 

The moderate permeability is a limitation on sites for 
septic tank absorption fields. It can be overcome by 
increasing the size of the absorption field. Land shaping 
and installing the septic tank absorption field on the 
contour help to ensure that the field functions properly. 
On sites for sewage lagoons, grading is needed to 
modify the slope and to shape the lagoon. Sealing 
lagoons helps to prevent seepage. The sides of shallow 
excavations can cave in unless they are shored. 
Dwellings and small commercial buildings should be 
designed so that they conform to the natural slope of 
the land, or the sites should be graded to a suitable 
gradient. Strengthening the foundation of buildings and 
backfilling with coarse textured material help to prevent 
the structural damage caused by shrinking and swelling. 
The surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. 
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The capability classification is IVe-6, dryland, and 
IVe-10, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


BvG—Bristow silty clay, 30 to 60 percent slopes. 
This shallow, very steep, well drained soil is on upland 
side slopes. It formed in light colored, calcareous shale 
bedrock. Catsteps are common. Areas range from 10 to 
300 acres in size. 

Typically, the surface layer is light olive brown, firm, 
calcareous silty clay about 6 inches thick. The 
underlying material is about 10 inches thick. It is light 
yellowish brown, calcareous clay. Pale yellow, 
calcareous shale bedrock is at a depth of about 16 
inches. In places shale bedrock crops out at the 
surface. 

Included with this soil in mapping are small areas of 
Labu, Lynch, Sansarc, and Verdel soils. Labu and 
Sansarc soils formed in darker shale bedrock than the 
Bristow soil. They are typically in the higher positions 
on slopes. Lynch soils have shale bedrock at a depth of 
20 to 40 inches. They are lower on the landscape than 
the Bristow soil. Verdel soils are very deep. They are in 
the lower positions on foot slopes. Included soils make 
up 10 to 15 percent of the unit. 

Permeability is slow in the Bristow soil. The available 
water capacity is very low. Runoff is very rapid. Organic 
matter content is moderately low. Natural fertility is low. 
The shrink-swell potential is high. 

Most of the acreage of this soil supports native 
grasses and is used for range. A few of the north-facing 
slopes and steep areas along upland drainageways are 
covered with trees. The soil is not suited to crops 
because it is too steep and erodible. 

If this soil is used as range, the climax vegetation is 
dominantly little bluestem, big bluestem, sideoats 
grama, and blue grama. These species make up 70 
percent or more of the total annual forage. Prairie 
sandreed, needieandthread, green needlegrass, 
western wheatgrass, and forbs make up the rest. If 
continuous heavy grazing is allowed, little bluestem and 
big bluestem decrease in abundance and are replaced 
by sideoats grama, blue grama, prairie sandreed, sand 
dropseed, threadieaf sedge, and forbs. If overgrazing 
continues for many years, the less desirable woody 
plants may increase in abundance. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing can help to 
maintain or improve the range condition. Properly 
located fences and watering and salting facilities can 
result in a more uniform distribution of grazing. 
Livestock cannot easily cross very steep areas. Brush 
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control may be needed in some areas to control the 
growth of woody plants that invade the site. 

This soil is not suited to trees grown as windbreaks. 
Because of the slope, conventional equipment cannot 
be used. Onsite investigation is needed to determine 
small areas that can be used for plantings that enhance 
recreational areas and wildlife habitat. Hand planting of 
trees or shrubs is necessary in these areas. 

This soil generally is not suited to septic tank 
absorption fields, sewage lagoons, or building site 
development because of the slope and the shallow 
depth to bedrock. A suitable alternative site should be 
selected. The surface pavement and base material of 
roads and streets should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained subgrade or base material helps to 
prevent the damage caused by low strength. Cutting 
and filling are generally needed to provide a suitable 
grade for roads. Mixing the base material with additives, 
Such as hydrated lime, helps to prevent shrinking and 
swelling. 

The capability classification is М115-4, dryland. The 
range site is Shallow Limy, and the windbreak suitability 
group is 10. 


BwD—Brunswick fine sandy loam, 6 to 11 percent 
slopes. This moderately deep, strongly sloping, well 
drained soil is on uplands. It formed in material 
weathered from sandstone bedrock. Individual areas 
range from 5 to 80 acres in size. 

Typically, the surface layer is grayish brown, very 
friable fine sandy loam about 6 inches thick. The 
subsoil is very friable fine sandy loam about 19 inches 
thick. It is brown in the upper part and pale brown in the 
lower part. The underlying material is light gray fine 
sandy loam about 10 inches thick. White, weakly 
cemented sandstone bedrock is at a depth of about 35 
inches. In some places the surface layer is loamy fine 
sand. In other places the subsoil is loamy fine sand. In 
some areas the sandstone bedrock is below a depth of 
40 inches. In other areas part or all of the soil profile 
and the underlying bedrock are calcareous. 

Included with this soil in mapping are small areas of 
Bazile, Maríaville, Paka, and Thurman soils. Bazile and 
Thurman soils are higher on the landscape than the 
Brunswick soil. They are very deep. Bazile soils have 
sandy underlying material. Thurman soils are sandy 
throughout. Mariaville soils contain more clay than the 
Brunswick soil. They have siltstone bedrock at a depth 
of 10 to 20 inches. They are in landscape positions 
similar to those of the Brunswick soil. Paka soils are 
slightly higher on the landscape than the Brunswick soil. 
Also, they contain more clay and less sand. Included 
Soils make up 5 to 15 percent of the unit. 
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Permeability is moderately rapid in the Brunswick 
soil. The available water capacity is low. The water 
intake rate is moderately high. Runoff is medium. 
Organic matter content and natural fertility are low. Soft 
sandstone bedrock is within a depth of 20 to 40 inches. 
The soil is easy to till. 

About half of the acreage of this soil is farmed. Most 
areas are dry-farmed. A few areas are irrigated by 
sprinklers. Some areas support native grasses and are 
used for grazing or hay. A few areas support pastures 
of introduced grasses or trees planted mainly for 
farmstead windbreaks. 

If dry-farmed, this soil is poorly suited to small grain, 
alfalfa, grain sorghum, corn, and soybeans. Water 
erosion and soil blowing are severe hazards. Gully 
erosion is a major management concern. A system of 
conservation tillage, such as no-till planting, chiseling, 
or disking, that leaves all or part of the crop residue on 
the surface helps to control erosion and conserves 
moisture. Where slopes are suitable, terraces, contour 
farming, and grassed waterways help to control water 
erosion. Returning crop residue to the soil and applying 
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Applications of lime may be needed in some areas. 

If irrigated, this soil is best suited to alfalfa, corn, and 
grain sorghum. It is suited only to sprinkler systems 
because of the slope and the moderately high rate of 
water intake. Timely irrigation is needed because of the 
low available water capacity. Water erosion and soil 
blowing are severe hazards. Gully erosion is a major 
management concern. A system of conservation tillage, 
such as no-till planting, chiseling, or disking, that leaves 
all or part of the crop residue on the surface helps to 
control erosion. Where slopes are suitable, terraces, 
contour farming, and grassed waterways help to control 
water erosion. Planting cover crops or leaving crop 
residue on the surface helps to control soil blowing and 
water erosion. 

This soil is suited to introduced or domesticated 
grasses for pasture. Grasses can be rotated with other 
crops. Cool-season grasses, such as smooth 
bromegrass and intermediate wheatgrass, are suitable 
species. They can be seeded alone or in a mixture with 
a legume, such as alfalfa. Overgrazing or improper 
haying methods reduce productivity, the amount of 
protective plant cover, and the vigor of plants. Rotation 
grazing and proper stocking rates help to keep the 
grasses in good condition. Applying nitrogen and 
phosphate fertilizers improves the growth and vigor of 
the grasses. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
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system, and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 

This soil is fairly suited to trees and shrubs grown as 
windbreaks or as plantings that enhance recreational 
areas and wildlife habitat. Survival and growth rates of 
adapted species are fair. The main concerns are 
drought and the weeds and grasses that compete with 
the trees for moisture. Drip irrigation systems can 
provide the moisture needed during the first few years 
after the trees are planted. Plant competition can be 
controlled by proper site preparation, timely cultivation, 
and application of approved herbicides. 

The moderate depth to sandstone bedrock is a 
limitation on sites for septic tank absorption fields. 
Building up or mounding the site for septic tank 
absorption fields with suitable fill material can increase 
the filtering capacity of the soil. On sites for sewage 
lagoons, grading is needed to modify the slope. Sealing 
the lagoon helps to prevent seepage. The soil is suited 
to building site development and local roads and 
streets. Buildings should be designed to accommodate 
the slope. The damage to roads and streets caused by 
frost action can be minimized by providing a good 
surface drainage system. Crowning the road by grading 
and providing adequate roadside ditches help to 
prevent the damage caused by wetness. 

The capability classification is IVe-3, dryland, and 
IVe-9, irrigated. The range site is Sandy, and the 
windbreak suitability group is 7. 


BxE—Brunswick-Paka complex, 6 to 15 percent 
slopes. These moderately deep, strongly sloping to 
moderately steep, well drained soils are on uplands. 
They formed in material weathered from sandstone and 
siltstone bedrock. The Brunswick soil is generally in the 
more sloping areas on the lower side slopes. The Paka 
soil is in the less sloping areas on the upper side 
slopes. Areas of these soils range from 5 to 100 acres 
in size. They are 40 to 50 percent Brunswick soil and 
30 to 40 percent Paka soil. The two soils occur as 
areas so intricately mixed that separating them in 
mapping was not practical. 

Typically, the surface layer of the Brunswick soil is 
light brownish gray, very friable fine sandy loam about 9 
inches thick. The subsoil is very friable fine sandy loam 
about 11 inches thick. It is light gray in the upper part 
and white in the lower part. The underlying material ís 
white loamy fine sand about 15 inches thick. White, 
weakly cemented sandstone bedrock is at a depth of 
about 35 inches. In some areas the surface layer or 
subsoil is loamy fine sand. In other areas small 
fragments of sandstone are on the surface and 
throughout the solum. In some places soft sandstone 
bedrock is below a depth of 40 inches. In other places, 
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the soil contains carbonates and the sandstone bedrock 
is calcareous. 

Typically, the surface layer of the Paka soil is dark 
grayish brown, friable loam about 9 inches thick. The 
subsoil is firm clay loam about 18 inches thick. It is 
grayish brown in the upper part and light brownish gray 
and calcareous in the lower part. The underlying 
material, to a depth of about 34 inches, is light gray, 
calcareous clay loam. Below this to a depth of more 
than 60 inches is white, calcareous, weakly cemented 
siltstone bedrock. In some places the surface layer is 
fine sandy loam or sandy clay loam. In other places the 
underlying material is very fine sandy loam or sandy 
clay loam. On the lower slopes the soft siltstone 
bedrock is below a depth of 40 inches. In some areas 
the soil is noncalcareous throughout. | 

Included with these soils in mapping are small areas 
of Crofton, Mariaville, Meadin, and Thurman soils. 
Crofton and Mariaville soils are in landscape positions 
similar to those of the Brunswick and Paka soils. 
Crofton and Thurman soils are very deep. Crofton soils 
are silty throughout. Mariaville soils have soft siltstone 
bedrock at a depth of 10 to 20 inches. Meadin and 
Thurman soils are higher on the landscape than the 
Brunswick and Paka soils. Meadin soils have gravelly 
coarse sand at a depth of 10 to 20 inches. Thurman 
soils are sandy throughout. Also included are some 
small areas of rock outcrop. Included areas make up 15 
to 25 percent of the unit. 

Permeability is moderately rapid in the Brunswick soil 
and moderate or moderately slow in the Paka soil. The 
available water capacity is low in the Brunswick soil and 
moderate in the Paka soil. Runoff is medium on both 
soils. Organic matter content is low in the Brunswick 
soil and moderate in the Paka soil. Natural fertility is 
low in the Brunswick soil and medium in the Paka soil. 

About half of the acreage of these soils is farmed. 
Most areas are dry-farmed. A few areas are irrigated by 
sprinkler systems. Some areas support native grasses 
and are used for grazing or hay. A few areas support 
pastures of introduced grasses or trees planted mainly 
for farmstead windbreaks. 

If dry-farmed, these soils are poorly suited to small 
grain, alfalfa, grain sorghum, and corn. Water erosion 
and soil blowing are severe hazards. Gully erosion is a 
major management concern. A system of conservation 
tillage, such as no-till planting, chiseling, or disking, that 
leaves all or part of the crop residue on the surface 
helps to control erosion and conserves moisture. Where 
Slopes are suitable, terraces, contour farming, and 
grassed waterways help to control water erosion. 
Returning crop residue to the soil and applying feedlot 
manure improve tilth and organic matter content. 
Applications of lime may be needed in some areas. 
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Most areas of these soils are unsuited to irrigated 
cropland because they are too erodible. 

These soils are suited to introduced or domesticated 
grasses for pasture. Grasses can be rotated with other 
crops. Cool-season grasses, such as smooth 
bromegrass and intermediate wheatgrass, are suitable 
species. They can be seeded alone or in a mixture with 
a legume, such as alfalfa. Overgrazing or improper 
haying methods reduce productivity, the amount of 
protective plant cover, and the vigor of plants. Rotation 
grazing and proper stocking rates help to keep the 
grasses in good condition. Applying nitrogen and 
phosphate fertilizers improves the growth and vigor of 
the grasses. 

These soils are suited to native grasses used for 
range. Overgrazing or improper haying methods reduce 
the amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 

These soils are fairly suited to trees and shrubs 
grown as windbreaks and as plantings that enhance 
recreational areas and wildlife habitat. Survival and 
growth rates of adapted species are fair. The major 
concerns are drought and the weeds and grasses that 
compete with the trees for moisture. Drip irrigation 
systems can provide the moisture needed during the 
first few years after the trees are planted. Plant 
competition can be controlled by proper site 
preparation, timely cultivation, and application of 
approved herbicides. 

The moderate depth to sandstone and siltstone 
bedrock is a limitation on sites for septic tank 
absorption fields. Building up or mounding the site for 
septic tank absorption fields with suitable fill material 
can increase the filtering capacity of the soils. Land 
shaping and installing the septic tank absorption field on 
the contour help to ensure that the field functions 
properly. On sites for sewage lagoons, grading is 
needed to modify the slope and to shape the lagoon. 
Sealing the lagoons helps to prevent seepage. 
Buildings should be designed so that they conform to 
the natural slope of the land, or the sites should be 
graded to a suitable gradient. Strengthening the 
foundation of buildings and backfilling with coarse 
textured material help to prevent the damage caused by 
shrinking and swelling in areas of the Paka soil. The 
surface pavement and base material of local roads 
should be thick enough to compensate for the low 
strength of the Paka soil. Providing coarse grained base 
material helps to prevent the damage caused by low 
strength. The damage to roads caused by frost action in 
areas of the Brunswick soil can be minimized by 
providing a good surface drainage system. Crowning 
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the road by grading and providing adequate roadside 
ditches help to prevent the damage caused by wetness. 
Cutting and filling are needed in areas of both soils to` 
provide a suitable grade for roads. 

The capability classification of the Brunswick soil is 
IVe-3, dryland. The range site is Sandy, and the 
windbreak suitability group is 7. The capability 
classification of the Paka soil is IVe-1, dryland. The 
range site is Silty, and the windbreak suitability group is 
3. 


BxF—Brunswick-Paka complex, 15 to 30 percent 
slopes. These moderately deep, steep, well drained 
soils are on uplands. They formed in material 
weathered from sandstone and siltstone bedrock. The 
Brunswick soil is generally in the more sloping areas on 
the lower side slopes. The Paka soil is in the less 
sloping areas on the upper side slopes. Areas of these 
soils range from 5 to 1,200 acres in size. They are 50 
to 60 percent Brunswick soil and 20 to 40 percent Paka 
soil. The two soils occur as areas so intricately mixed 
that separating them in mapping was not practical. 

Typically, the surface layer of the Brunswick soil is 
dark grayish brown, friable fine sandy loam about 5 
inches thick. The subsoil also is friable fine sandy loam. 
It is about 11 inches thick. The upper part is grayish 
brown, and the lower part is light gray. The underlying 
material, to a depth of 36 inches, is light gray fine 
sandy loam. Below this to a depth of more than 60 
inches is white, weakly cemented sandstone bedrock. In 
some places the surface layer or subsoil is loamy fine 
sand. In other places a few small fragments of 
sandstone are on the surface and throughout the solum. 
In some areas the soft sandstone bedrock is below a 
depth of 40 inches. In other areas, the profile contains 
carbonates and the sandstone bedrock is calcareous. 

Typically, the surface layer of the Paka soil is dark 
gray, friable loam about 7 inches thick. The subsoil is 
firm, calcareous clay loam about 14 inches thick. The 
upper part is grayish brown, and the lower part is light 
brownish gray. The underlying material, to a depth of 
about 34 inches, is light gray, calcareous clay loam. 
Below this to a depth of more than 60 inches is white, 
calcareous, weakly cemented siltstone bedrock. In 
some places the surface layer is very fine sandy loam, 
silt loam, or sandy clay loam. In other places the 
subsoil is silt loam, sandy clay loam, or silty clay loam. 
In some areas the underlying material is very fine sandy 
loam, loam, sandy clay loam, or silty clay loam. In other 
areas the surface layer is lighter colored. In places a 
few small fragments of siltstone are on the surface and 
throughout the solum. On the lower slopes the soft 
sandstone bedrock is below a depth of 40 inches. In 
some areas the soil is noncalcareous throughout. 
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Included with these soils in mapping are small areas 
of Crofton, Mariaville, Meadin, and Thurman soils. 
Crofton and Mariaville soils are in landscape positions 
similar to those of the Brunswick and Paka soils. 
Crofton and Thurman soils are very deep. Crofton soils 
are silty throughout. Mariaville soils have soft siltstone 
bedrock at a depth of 10 to 20 inches. Meadin and 
Thurman soils are higher on the landscape than the 
Brunswick and Paka soils. Meadin soils have gravelly 
coarse sand at a depth of 10 to 20 inches. Thurman 
soils are sandy throughout. Also included are some 
small areas of rock outcrop. Included areas make up 15 
to 25 percent of the unit. 

Permeability is moderately rapid in the Brunswick soil 
and moderate or moderately slow in the Paka soil. The 
available water capacity is low in the Brunswick soil and 
moderate in the Paka soil. Runoff is rapid on both soils. 
Organic matter content is low in the Brunswick soil and 
moderate in the Paka soil. Natural fertility is low in the 
Brunswick soil and medium in the Paka soil. 

Nearly all of the acreage of these soils supports 
native grasses and is used for range. Some areas on 
north-facing slopes and near drainageways support 
native trees. Because of the slope and a severe hazard 
of water erosion, the soils are unsuited to dryland and 
irrigated crops. Gully erosion is a severe hazard on 
slopes. 

If the Brunswick soil is used as range, the climax 
vegetation is dominantly little bluestem, sand bluestem, 
needleandthread, and prairie sandreed. These species 
make up 65 percent or more of the total annual forage 
on this soil. Blue grama, sideoats grama, sedge, and 
other annual and perennial grasses and forbs make up 
the rest. If continuous heavy grazing is allowed, sand 
bluestem and prairie sandreed decrease in abundance 
and are replaced by sand dropseed, needleandthread, 
blue grama, sedges, annual grasses, and forbs. If 
overgrazing continues for many years, bluegrass, sand 
dropseed, needleandthread, Scribner panicum, and 
numerous annual and perennial weeds dominate the 
site. 

If the Paka soil is used as range, the climax 
vegetation is dominantly big bluestem, little bluestem, 
sideoats grama, and needleandthread. These species 
make up 65 percent or more of the total annual forage 
on this soil. Switchgrass, indiangrass, blue grama, 
western wheatgrass, sedge, and other annual and 
perennial grasses and forbs make up the rest. If 
continuous heavy grazing is allowed, big bluestem, little 
bluestem, switchgrass, and indiangrass decrease in 
abundance and are replaced by needleandthread, 
sideoats grama, blue grama, sedges, annual grasses, 
and forbs. If overgrazing continues for many years, blue 
grama, needleandthread, sedge, and numerous annual 
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and perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly locating fences and watering and salting 
facilities can result in a more uniform distribution of 
grazing. Proper grazing use helps to control water 
erosion. 

These soils are generally unsuited to trees grown as 
windbreaks. Onsite investigation is needed to determine 
areas that are suitable for planting. Many areas are too 
steep for machine planting. Some areas can be used 
for plantings that enhance recreational areas and 
wildlife habitat if trees and shrubs are hand planted or 
other special practices are applied. Bur oak trees are 
native and grow well on some north slopes in areas of 
these soils. The native trees provide shade for cattle 
and provide excellent wildlife habitat. 

These soils generally are not suited to sanitary 
facilities because of the slope and the moderate depth 
to bedrock. A suitable alternative site should be 
selected. Dwellings and small commercial buildings 
should be designed so that they conform to the natural 
slope of the land, or the soils can be graded to a 
suitable gradient. Cutting and filling are needed to 
provide a suitable grade for roads and streets. The 
surface pavement and base material of local roads 
should be thick enough to compensate for the low 
strength of the Paka soil. Providing coarse grained base 
material helps to prevent the damage caused by low 
strength. 

The capability classification of the Brunswick soil is 
Vle-3, dryland. The range site is Sandy, and the 
windbreak suitability group is 10. The capability 
classification of the Paka soil is Vle-1, dryland. The 
range site is Silty, and the windbreak suitability group is 
10. 


By—Butler silt loam, 0 to 2 percent slopes. This 
very deep, nearly level, somewhat poorly drained soil is 
in upland swales. It formed in loess. Areas range from 5 
to 30 acres in size. 

Typically, the surface layer is dark gray, friable silt 
loam about 7 inches thick. The subsurface layer also is 
dark gray, friable silt loam about 7 inches thick. The 
subsoil extends to a depth of more than 60 inches. It is 
very firm silty clay. It is very dark gray in the upper part, 
dark gray in the next part, and light brownish gray in the 
lower part. 

Included with this soil in mapping are small areas of 
Fillmore, Scott, and Trent soils. Fillmore and Scott soils 
are in upland depressions. Fillmore soils are somewhat 
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poorly drained. Scott soils are poorly drained. Trent 
Soils have less clay than the Butler soil. They are well 
drained or moderately well drained. They are in 
landscape positions similar to those of the Butler soil. 
Included soils make up 5 to 15 percent of the unit. 

Permeability is slow in the Butler soil. The available 
water capacity is moderate. The water intake rate is 
low. Runoff is slow. Organic matter content is moderate. 
Natural fertility is medium. A perched seasonal high 
water table ranges from 0.5 foot below the surface 
during wet years to about 3.0 feet below the surface 
during dry years. The soil cannot be easily tilled during 
wet years because it stays wet for prolonged periods. 
The shrink-swell potential is high. 

Most of the acreage of this soil is cultivated or 
supports cool-season grasses used for grazing or hay. 
A few areas are irrigated. A small acreage supports 
native grasses. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, wheat, oats, and alfalfa. Wetness 
and runoff are the main concerns. Fieldwork may be 
delayed during the spring in some years because of 
excessive rainfall. Where slopes are suitable, terraces 
and contour farming on adjacent fields can reduce 
some of the runoff onto the Butler soil. Returning crop 
residue to the soil, growing green manure crops, and 
applying barnyard manure can improve or maintain 
organic matter content, fertility, and tilth. Applications of 
lime may be needed. 

If irrigated, this soil is suited to most of the crops 
commonly grown in the county. Corn is the main 
irrigated crop, but grasses also are suited to irrigation. 
A sprinkler system is the best suited method of 
irrigation. Land leveling may be needed in areas where 
gravity irrigation is used. If the soil is irrigated by 
sprinklers, the rate of water application should be 
adjusted to the low intake rate of the soil. If border or 
furrow systems are used, land leveling can provide 
even distribution of water. In large areas, reuse pits can 
be dug if a gravity irrigation system is used. 

This soil is suited to pasture. Pastures are mainly 
bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa or orchardgrass. Applications of fertilizer, 
rotation grazing, and proper stocking rates help to Keep 
the grasses in good condition. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are good if competing vegetation is controlled 
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and if the species selected for planting are those that 
can tolerate occasional wetness. Planting may be 
delayed during the spring in some years because of 
wetness. Weeds can be controlled by proper site 
preparation, timely cultivation, or application of 
appropriate herbicides. 

This soil is not suited to septíc tank absorption fields 
because of the slow permeability and the wetness. A 
suitable alternative site should be selected. 
Constructing sewage lagoons on fill material can raise 
the bottom of the lagoon high enough above the 
seasonal high water table. Sealing the bottom of the 
lagoon helps to prevent seepage. Constructing 
dwellings and buildings on raised, well compacted fill 
material helps to overcome the wetness caused by the 
high water table. Strengthening the foundation of 
buildings and backfilling with coarse textured material 
help to prevent the structural damage caused by 
shrinking and swelling. The surface pavement and base 
material for roads should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained base material helps to prevent the 
damage caused by low strength. Mixing the base 
material with additives, such as hydrated lime, helps to 
prevent excessive shrinking and swelling. Providing 
adequate roadside ditches and culverts helps to prevent 
the damage caused by wetness. 

The capability classification is Ilw-2, dryland and 
irrigated. The range site is Clayey, and the windbreak 
suitability group is 2W. 


Co—Coleridge silt loam, 0 to 2 percent slopes. 
This very deep, nearly level, somewhat poorly drained 
soil is on bottom land. It formed in silty alluvium. It is 
subject to occasional flooding. Areas range from 5 to 
200 acres in size. 

Typically, the surface layer is dark gray, friable silt 
loam about 7 inches thick. The subsurface layer is 
about 29 inches thick. The upper part is very dark gray, 
friable silt loam, and the lower part is dark grayish 
brown, firm silty clay loam. The subsoil is light gray, 
mottled, firm silty clay loam about 9 inches thick. The 
underlying material to a depth of more than 60 inches is 
light gray, mottled, calcareous silty clay loam. Some 
small areas have a surface layer of silty clay loam or 
toam. Other small areas have a subhorizon that is 
slightly calcareous. In places the soil has mottles at a 
depth of about 26 inches or is gray above a depth of 36 
inches. 

Included with this soil in mapping are small areas of 
Kezan, Obert, and Shell soils. Kezan soils are in 
landscape positions similar to those of the Coleridge 
soil. They have a surface layer that is stratified and 
calcareous. They are poorly drained. Obert soils are in 
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the slightly lower landscape positions. They are very 
poorly drained. Shell soils are in the slightly higher 
landscape positions. They are well drained. Included 
soils make up 5 to 15 percent of the unit. 

Permeability is moderately slow in the Coleridge soil. 
The available water capacity is high. The water intake 
rate is moderately low. Runoff is slow. Organic matter 
content is moderate. Natural fertility is high. Tilth is 
good. The seasonal high water table ranges from about 
1.5 feet below the surface during wet years to about 3.5 
feet below the surface during dry years. 

Most of the acreage of this soil is farmed. Most areas 
are dry-farmed. Some areas are irrigated. The 
remaining acreage mainly supports pastures of native 
grasses. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, and alfalfa. The occasional 
flooding is the main hazard. During spring in some 
years, the wetness caused by the high water table is 
the main limitation. The flooding and the wetness 
sometimes delay tillage and timely planting. The 
wetness also slows the warming of the soil in the 
spring. Management practices, such as terraces, 
diversions, and a system of conservation tillage, are 
needed in adjacent upland areas to help control runoff. 
Grassed waterways can help to control runoff and 
flooding. If suitable outlets are available, tile drains can 
improve internal drainage. Ditches can also improve 
drainage. A system of conservation tillage that leaves 
all or part of the crop residue on the surface, returning 
crop residue to the soil, growing green manure crops, 
applying feedlot manure, and including grasses and 
legumes in the cropping sequence can improve or 
maintain organic matter content, fertility, and tilth and 
increase the rate of water intake. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. It is suited to gravity and 
sprinkler systems. Land leveling can improve surface 
drainage and the efficiency of irrigation systems. The 
flooding and the wetness sometimes delay tillage and 
timely planting. Terraces, diversions, and a system of 
conservation tillage are needed in adjacent upland 
areas to help contro! flooding. Grassed waterways can 
help to control runoff and flooding. If suitable outlets are 
available, tile drains can improve internal drainage. 
Constructing ditches can also improve drainage. A 
system of conservation tillage that leaves part of the 
crop residue on the surface, returning crop residue to 
the soil, growing green manure crops, applying feedlot 
manure, and including grasses and legumes in the 
cropping sequence can improve or maintain organic 
matter content, fertility, and tilth and increase the rate of 
water intake. 

This soil is suited to introduced grasses for pasture. 
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Smooth bromegrass is a common species. Overgrazing 
or improper haying methods reduce productivity and the 
amount of protective plant cover. Proper stocking rates, 
rotation grazing, and weed control are needed for 
maximum forage production. If this soil is used as 
hayland, timely mowing helps to maintain high 
productivity. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. The species selected for planting should be 
those that are tolerant of occasional wetness. The 
weeds and grasses that compete with the trees for 
moisture can be controlled by proper site preparation; 
by timely cultivation between the rows with conventional 
equipment; through applications of the appropriate 
herbicide; or by cultivation practices, such as hand 
hoeing or rototilling. 

This soil is not suited to septic tank absorption fields 
because of the flooding, the wetness, and the restricted 
permeability. A suitable alternative site should be 
selected. Constructing sewage lagoons on fill material 
can raise the bottom of the lagoon high enough above 
the seasonal high water table. Diking the lagoons helps 
to prevent the damage caused by flooding. The soil is 
not suited to building site development because of the 
flooding and the wetness. A suitable alternative site 
should be selected. Constructing roads on suitable, well 
compacted fill material above the flood level and 
providing adequate roadside ditches and culverts help 
to prevent the damage caused by flooding and wetness. 
The surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. The damage to roads caused 
by frost action can be minimized by providing a good 
surface drainage system and a gravel moisture barrier 
in the subgrade. Crowning the road by grading and 
providing adequate roadside ditches help to prevent the 
damage caused by wetness. 

The capability classification is \\w-4, dryland and 
irrigated. The range site is Subirrigated, and the 
windbreak suitability group is 2S. 


CrC2—Crofton silt loam, 2 to 6 percent slopes, 
eroded. This very deep, gently sloping, well drained soil 
is on long, narrow, convex ridgetops in the uplands. It 
formed in silty, calcareous loess. In areas of cropland, 
the formation of rills is common after periods of heavy 
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rainfall. In most places erosion has removed the original 
dark surface layer and the transitional layer. Areas 
range from 5 to 40 acres in size. 

Typically, the surface layer is light brownish gray, 
friable silt loam about 6 inches thick. The underlying 
material to a depth of more than 60 inches is silt loam. 
It is pale brown in the upper part and very pale brown in 
the lower part. The soil is calcareous and contains 
small concretions of lime. In areas of native grasses, 
the upper 2 to 6 inches of the soil is darker and is 
leached of lime in some places. In some areas that are 
near older soil materials, the soil is silty clay loam and 
contains large concretions of lime. 

Included with this soil in mapping are small areas of 
Betts, Nora, and Thurman soils. Betts soils are in the 
slightly lower landscape positions. They formed in clay 
loam derived from glacial till. Nora soils are in the 
slightly lower positions on side slopes. They have a 
thicker dark surface layer than the Crofton soil. They 
have lime below a depth of 12 inches. Thurman soils 
are sandy throughout. They are somewhat excessively 
drained. They are in the higher landscape positions. 
Also included near some older soil materials are a few 
small areas of gravel. included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate in the Crofton soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is medium. Organic matter content is 
low. The content of calcium is high, and the content of 
available phosphorus is low. Some areas have a low 
content of sulfur and zinc. Natural fertility is low. The 
Soil is easy to till. 

Most of the acreage of this soil is farmed. Most areas 
are dry-farmed. Some areas where sufficient water is 
available are irrigated. A few areas are seeded to 
introduced grasses and are used for grazing or are 
mowed for hay. Some areas support native grasses. А 
small acreage supports trees planted mainly for 
farmstead windbreaks. 

If dry-farmed, this soil is suited to corn, oats, alfalfa, 
grain sorghum, and soybeans. Water erosion is the 
main hazard if the soil is not protected by crops or crop 
residue. Where slopes are suitable, contour farming, 
terraces, and grassed waterways help to control runoff 
and water erosion. A system of conservation tillage, 
such as no-till planting or disking, that leaves all or part 
of the crop residue on the surface helps to control water 
erosion and soil blowing and conserves moisture. The 
low fertility and conservation of water are the principal 
management concerns. Returning crop residue to the 
soil, growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content 
and tilth. Applications of commercial fertilizers are 
needed to supply plant nutrients, especially phosphorus, 
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which is unavailable for use by plants because of the 
excessive amount of free carbonates in the soil. 

If irrigated by sprinklers, this soil is suited to corn, 
grain sorghum, soybeans, and alfalfa. It is well suited to 
center-pivot sprinkler systems. Most areas are not 
suited to gravity irrigation because of the hazard of 
erosion. Water erosion, runoff, and the low fertility are 
management concerns. Adjusting the rate of water 
application to the moderate intake rate of the soil 
minimizes the amount of water that runs off and helps 
to control erosion. Timely and efficiently distributed 
applications of water are needed. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves all or part of the crop residue on the surface 
helps to control water erosion. Where slopes are 
suitable, contour farming, terraces, and grassed 
waterways help to control runoff and water erosion. 
Returning crop residue to the soil and applying feedlot 
manure can improve or maintain organic matter content 
and tilth. Applications of commercial fertilizers are 
needed to supply plant nutrients, especially phosphorus, 
which is unavailable for use by plants because of the 
excessive amount of free carbonates in the soil. 

This soil is suited to introduced or domesticated 
grasses or legumes for pasture or hay. Grasses can be 
rotated with other crops. Cool-season grasses, such as 
smooth bromegrass and intermediate wheatgrass, are 
suitable species. They can be seeded alone or in a 
mixture with a legume, such as alfalfa. Water erosion is 
a hazard in areas that are overgrazed. Rotation grazing 
and proper stocking rates help to keep the grasses in 
good condition. The grazing season can be extended by 
managing cool-season grasses along with pastures ої _ 
warm-season grasses. Applying nitrogen and phosphate 


fertilizers improves the growth and vigor of the grasses. _ 


Weeds can be controlled by applying appropriate 
herbicides. 

This soil is suited to range. Using areas of this soil 
as range can help to contro! water erosion and soil 
blowing. Overgrazing or improper haying methods 
reduce the amount of protective plant cover and the 
quality of native plants. Overgrazing also can result in 
water erosion. Proper grazing use, timely deferment of 
grazing and haying, and a grazing system in which two 
or more pastures are alternately grazed and rested and 
the order of the grazing and rest periods is changed 
each year help to maintain or improve the range 
condition. 

This soil is suited to most of the trees and shrubs 
grown as windbreaks and to plantings that enhance 
recreational areas and wildlife habitat. The growth of 
some species is restricted by excessive amounts of lime 
in the soil. The trees and shrubs selected for planting 
should be those that are tolerant of a high amount of 
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calcium. Seedlings generally survive and grow well if 
competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of the 
appropriate herbicides. Insufficient rainfall is the main 
limitation if trees are planted. Irrigation may be 
necessary in some years. 

This soil is generally suited to septic tank absorption 
fields, dwellings, and small commercial buildings. 
Increasing the size of the absorption field can help to 
overcome the moderate permeability. On sites for 
sewage lagoons, grading is needed to modify the slope. 
Sealing the lagoon helps to prevent seepage. The 
surface pavement and base material of roads should be 
thick enough to compensate for the low strength of the 
soil. Providing coarse grained base material helps to 
prevent the damage caused by low strength. 

The capability classification is Ше-8, dryland, and 
Ше-6, irrigated. The range site is Limy Upland, and the 
windbreak suitability group is 8. 


CrD2—Crofton silt loam, 6 to 11 percent slopes, 
eroded, This very deep, strongly sloping, well drained 
soil is on side slopes in the uplands. It formed in silty, 
calcareous loess. In areas of cropland, rills and small 
gullies form after periods of heavy rainfall. In most 
places erosion has removed the original dark surface 
layer and transitional layer. Areas range from 5 to 100 
acres in size. 

Typically, the surface layer is light brownish gray, 
friable silt loam about 6 inches thick. The underlying 
material to a depth of more than 60 inches is silt loam. 
It is pale brown in the upper part and very pale brown in 
the lower part. The soil is calcareous and contains 
small concretions of lime. In areas of native grasses, 
the upper 2 to 6 inches of the soil is darker and is 
leached of lime in some places. In some areas that are 
near older soil materials, the soil is silty clay loam and 
contains large concretions of lime. 

Included with this soil in mapping are small areas of 
Betts, Nora, and Thurman soils. Betts soils are in the 
slightly lower landscape positions. They formed in clay 
loam derived from glacial till. Nora soils are in the lower 
positions on side slopes. They have a thicker dark 
surface layer than the Crofton soil. They have lime 
below a depth of 12 inches. Thurman soils are in the 
higher landscape positions. They are sandy throughout. 
They are somewhat excessively drained. Also included 
in some places near older soil materials are a few small 
areas of gravel. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate in the Crofton soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is medium. Organic matter content 
and natural fertility are low. The content of calcium is 
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high, and the content of available phosphorus is low. 
Some areas have a low content of sulfur and zinc. The 
soil is easy to till. 

Most of the acreage of this soil is farmed. Most areas 
are dry-farmed. Some areas where sufficient water is 
available are irrigated. A few areas are seeded to 
introduced grasses and are used for grazing or are 
mowed for hay. Some areas support native grasses. А 
small acreage supports trees planted mainly for 
farmstead windbreaks. 

If dry-farmed, this soil is poorly suited to cultivated 
crops because of the severe hazard of erosion. It is 
better suited to close-growing crops, such as oats and 
alfalfa. The hazard of sheet and rill erosion is severe. 
Gully erosion is common in areas near drainageways. 
Where slopes are suitable, contour farming, terraces, 
and grassed waterways help to control runoff and water 
erosion. A system of conservation tillage, such as no-till 
planting or disking, that leaves all or part of the crop 
residue on the surface helps to control water erosion 
and soil blowing and conserves moisture. The low 
fertility and the conservation of water are the principal 
management concerns. Returning crop residue to the 
Soil, growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content 
and tilth. Applications of commercial fertilizers are 
needed to supply plant nutrients, especially phosphorus, 
which is unavailable for use by plants because of the 
excessive amount of free carbonates in the soil. 

If irrigated by sprinklers, this soil is suited to close- 
growing crops, such as alfalfa, and to cool-season 
grasses. It is well suited to center-pivot sprinkler 
systems. Corn, grain sorghum, and soybeans also are 
irrigated, but erosion is a severe hazard in irrigated 
areas where these crops are grown. Water erosion, 
runoff, and low fertility are management concerns. 
Adjusting the rate of water application to the moderate 
intake rate of the soil minimizes the amount of water 
that runs off and helps to control erosion. Timely and 
efficiently distributed applications of water are needed. 
A system of conservation tillage, such as no-till planting 
or disking, that leaves all or part of the crop residue on 
the surface helps to control water erosion. Where 
slopes are suitable, contour farming, terraces, and 
grassed waterways help to control runoff and water 
erosion. Returning crop residue to the soil and applying 
feedlot manure can improve or maintain organic matter 
content and tilth. Applications of commercial fertilizers 
are needed to supply plant nutrients, especially 
phosphorus, which is unavailable for use by plants 
because of the excessive amount of free carbonates in 
the soil. 

This soil is suited to introduced or domesticated 
grasses or legumes for pasture or hay. Grasses can be 
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rotated with other crops. Cool-season grasses, such as 
smooth bromegrass and intermediate wheatgrass, are 
suitable species. They can be seeded alone or ina 
mixture with a legume, such as alfalfa. Water erosion is 
a hazard in areas that are overgrazed. Rotation grazing 
and proper stocking rates help to keep the grasses in 
good condition. The grazing season can be extended by 
managing cool-season grasses along with pastures of 
warm-season grasses. Applying nitrogen and phosphate 
fertilizers improves the growth and vigor of the grasses. 
Weeds can be controlled if the appropriate herbicides 
are applied. 

This soil is suited to range. Using areas of this soil 
as range helps to control water erosion and soil 
blowing. Overgrazing or improper haying methods 
reduce the amount of protective plant cover and the 
quality of native plants. Overgrazing also can result in 
water erosion. Proper grazing use, timely deferment of 
grazing and haying, and a grazing system in which two 
or more pastures are alternately grazed and rested and 
the order of the grazing and rest periods is changed 
each year help to maintain or improve the range 
condition. Range seeding may be needed to stabilize 
severely eroded areas of cropland. 

This soil is suited to most of the trees and shrubs 
grown as windbreaks. The trees and shrubs selected for 
planting should be those that are tolerant of a high 
amount of calcium. Seedlings generally survive and 
grow well if competing vegetation is controlled by 
proper site preparation, timely cultivation, or 
applications of the appropriate herbicides. Insufficient 
rainfall is the main limitation if trees are planted. 
Irrigation may be necessary in some years. Planting 
trees on the contour, using terraces, and maintaining a 
cover crop between the tree rows help to control 
erosion. 

The slope and the moderate permeability are 
limitations on sites for septic tank absorption fields. 
Land shaping, installing the septic tank absorption field 
on the contour, and increasing the size of the field help 
to ensure that the field functions properly. The soil is 
poorly suited to sewage lagoons because of the slope. 
И alternative sites are not available, cutting and filling 
can help to modify the slope. Sealing the lagoon with 
chemicals helps to prevent seepage. Dwellings and 
small commercial buildings should be designed so that 
they conform to the natural slope of the land, or the 
sites should be graded to a suitable gradient. The 
surface pavement and base material of roads should be 
thick enough to compensate for the low strength of the 
soil. Providing coarse grained base material helps to 
prevent the damage caused by low strength. 

The capability classification is IVe-8, dryland, and 
IVe-6, irrigated. The range site is Limy Upland, and the 
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windbreak suitability group is 8. 


CrE2—Crofton silt loam, 11 to 15 percent slopes, 
eroded. This very deep, moderately steep, well drained 
soil is on smooth to convex hillsides in the uplands. It 
formed in silty, calcareous loess. In areas of cropland, 
rills and small gullies form after periods of heavy 
rainfall. In most places erosion has removed the original 
dark surface layer and transitional layer. Areas range 
from 5 to 200 acres in size. 

Typically, the surface layer is pale brown, friable silt 
loam about 6 inches thick. The underlying material to a 
depth of more than 60 inches is silt loam. It is pale 
brown in the upper part and very pale brown in the 
lower part. The soil is calcareous and contains small 
concretions of lime. In areas of native grasses, the 
upper 2 to 6 inches of the soil is darker and is leached 
of lime in places. In some areas that are near older soil 
materials, the soil is silty clay loam and contains large 
concretions of lime. 

Included with this soil in mapping are small areas of 
Betts, Nora, and Thurman soils. Betts soils are in the 
slightly lower landscape positions. They commonly 
occur on northwest-facing slopes. They formed in clay 
loam derived from glacial till. Nora soils are in the lower 
positions on side slopes. They have a thicker dark 
surface layer than the Crofton soil. They have lime 
below a depth of 12 inches. Thurman soils are in the 
higher landscape positions. They are sandy throughout. 
They are somewhat excessively drained. Also included 
near some older soil materials are a few small areas of 
gravel. Included areas make up 5 to 15 percent of the 
unit. 

Permeability is moderate in the Crofton soil. The 
available water capacity is high. Runoff is medium. 
Organic matter content is low. Natural fertility also is 
low. The content of calcium is high, and the content of 
available phosphorus is low. Some areas have a low 
content of sulfur and zinc. The soil is easy to till. In 
sloping areas, the use of farm machinery is difficult. 

About half of the acreage of this soil is farmed. Most 
areas are dry-farmed. Some small areas are irrigated. 
Many areas support introduced or native grasses and 
are used for grazing or are mowed for hay. A small 
acreage supports trees planted for farmstead 
windbreaks. 

If dry-farmed, this soil is poorly suited to cultivated 
crops because of the slope and the severe hazard of 
erosion. It is better suited to close-growing crops, such 
as alfalfa and oats, than to corn and grain sorghum. 
The hazard of sheet and rill erosion is very severe. 
Gully erosion is common in areas near drainageways. 
Where slopes are suitable, contour farming, terraces, 
and grassed waterways help to control runoff and water 


Soil Survey 


erosion. A system of conservation tillage, such as no-till 
planting or disking, that leaves all or part of the crop 
residue on the surface helps to control water erosion 
and conserves moisture. The low fertility and the 
conservation of water are the principal management 
concerns. Returning crop residue to the soil, growing 
green manure crops, and applying feedlot manure can 
improve or maintain organic matter content and tilth. 
Applications of commercial fertilizers are needed to 
supply nutrients, especially phosphorus, which is 
unavailable for use by plants because of excessive 
amounts of free carbonates in the soil. 

This soil is not suited to irrigation because of the 
slope and the hazard of water erosion. 

This soil is suited to introduced or domesticated 
grasses or legumes for pasture or hay. Grasses can be 
rotated with other crops. Cool-season grasses, such as 
smooth bromegrass and intermediate wheatgrass, are 
suitable species. They can be seeded alone or in a 
mixture with a legume, such as alfalfa. Water erosion is 
a hazard in areas that are overgrazed. Rotation grazing 
and proper stocking rates help to keep the grasses in 
good condition. The grazing season can be extended by 
managing cool-season grasses along with pastures of 
warm-season grasses. Applying nitrogen and phosphate 
fertilizers improves the growth and vigor of the grasses. 
Weeds can be controlled if the appropriate herbicides 
are applied. 

This soil is suited to range. Using areas of this soil 
as range can help to contro! water erosion and soil 
blowing. Overgrazing or improper haying methods 
reduce the amount of protective plant cover and the 
quality of native plants. Overgrazing can also result in 
water erosion. Proper grazing use, timely deferment of 
grazing and haying, and a grazing system in which two 
or more pastures are alternately grazed and rested and 
the order of the grazing and rest periods is changed 
each year help to maintain or improve the range 
condition. Range seeding may be needed to stabilize 
severely eroded areas of cropland. 

This soil is suited to most of the trees and shrubs 
grown as windbreaks and to plantings that enhance 
recreational areas and wildlife habitat. The growth of 
some species is restricted by an excessive amount of 
lime in the soil. The trees and shrubs selected for 
planting should be those that are tolerant of a high 
amount of lime. Planting trees on the contour, using 
terraces, and planting a cover crop between the tree 
rows can help to control water erosion. Seedlings 
generally survive and grow well if competing vegetation 
is controlled by proper site preparation, timely 
cultivation, or applications of the appropriate herbicides. 
Insufficient rainfall is the main limitation if trees are 
planted. Irrigation may be necessary in some years. 
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The slope and the moderate permeability are 
limitations on sites for septic tank absorption fields. 
Land shaping and installing the septic tank absorption 
field on the contour help to ensure that the field 
functions properly. The soil is poorly suited to sewage 
lagoons because of the slope. If alternative sites are not 
available, cutting and filling can help to modify the 
slope. Sealing the lagoons with chemicals helps to 
prevent seepage. Dwellings and small commercial 
buildings should be designed so that they conform to 
the natural slope of the land, or the sites should be 
graded to a suitable gradient. The surface pavement 
and base material of roads should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained base material helps to prevent the 
damage caused by low strength. 

The capability classification is IVe-8, dryland. The 
range site is Limy Upland, and the windbreak suitability 
group is 8. 


CrF—Crofton silt loam, 15 to 30 percent slopes. 
This very deep, well drained, steep soil is on side 
slopes in the uplands. it tormed in silty, calcareous 
loess. A few catsteps, narrow, entrenched 
drainageways, and gullies occur in some places. Areas 
range from 5 to 400 acres in size. 

Typically, the surface layer is grayish brown, friable 
silt loam about 6 inches thick. Below this is a 
transitional layer of brown, friable silt loam about 5 
inches thick. The underlying material to a depth of more 
than 60 inches is silt loam. It is pale brown in the upper 
part and very pale brown in the lower part. The soil is 
calcareous and contains small concretions of lime. In a 
few areas the upper 2 to 6 inches of the soil is leached 
of lime. In some small cultivated areas, the surface 
layer is eroded and lighter colored. In some places that 
are near older soil materials, the soil is silty clay loam 
and contains large concretions of lime. 

included with this soil in mapping are small areas of 
Betts, Nora, and Thurman soils. Betts soils are in the 
slightly lower landscape positions. They formed in clay 
loam derived from glacial till. Nora soils are in the lower 
positions on side slopes. They have a thicker dark 
surface layer than the Crofton soil. They have lime 
below a depth of 12 inches. Thurman soils are in the 
slightly higher landscape positions. They are sandy 
throughout. They are somewhat excessively drained. 
Also included near some older soil materials are a few 
small areas of gravel. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate in the Crofton soil. The 
available water capacity is high. Runoff is rapid. 
Organic matter content is moderately low. The content 
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of calcium is high, and the content of available 
phosphorus is low. Moisture is released readily to 
plants. Natural fertility is low. 

Most of the acreage of this soil supports native 
grasses and is used as range. Some areas are mowed 
for hay. A few small areas are cultivated or have been 
reseeded to introduced grasses for pasture. Small 
acreages support trees planted for farmstead 
windbreaks. Some small areas on north-facing slopes 
support native trees and shrubs. 

This soil is not suited to cultivated crops. It is too 
erodible and steep to be crossed safely with farm 
machinery. If the soil is plowed, slopes are very 
susceptible to rill and gully erosion. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly little bluestem, big bluestem, 
sideoats grama, and blue grama. These species make 
up 70 percent or more of the total annual forage. Plains 
muhly, needleandthread, western wheatgrass, and forbs 
make up the rest. If continuous heavy grazing is 
allowed, big bluestem and little bluestem decrease in 
abundance and are replaced by blue grama, prairie 
sandreed, tall dropseed, western wheatgrass, 
needleandthread, plains muhly, sedges, and forbs. If 
overgrazing continues for many years, the native 
grasses lose vigor and are unable to stabilize the site. 
As a result, water erosion is excessive. Woody plants, 
such as bur oak, eastern redcedar, buckbrush, 
snowberry, and sumac, may invade the site. Brush 
management and prescribed burning may be needed to 
control the growth of woody plants. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. Areas previously used as cropland should be 
reseeded to a suitable grass mixture if they are used as 
range. In areas where gullies have formed because of 
severe water erosion, land shaping or other mechanical 
practices may be needed to smooth and stabilize the 
site before it is reseeded. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the year in 
which the forage is not harvested, the hayland should 
be used only as fall or winter range. Mowing should be 
regulated so that the grasses remain vigorous and 
healthy. 

Onsite investigation is needed to determine the areas 
most suitable for trees grown as windbreaks. Some 
areas can be used for plantings that enhance 
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recreational areas or wildlife habitat if the trees and 
shrubs are hand planted or if other special practices are 
applied. 

This soil generally is not suited to septic tank 
absorption fields and sewage lagoons because of the 
slope. A suitable alternative site should be selected. 
Dwellings and small commercial buildings should be 
designed so that they conform to the natural slope of 
the land, or the sites should be graded to a suitable 
gradient. The surface pavement and base material of 
roads should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained base 
material helps to prevent the damage caused by low 
strength. Cutting and filling are needed to provide a 
suitable grade for roads. 

The capability classification is Vle-9, dryland. The 
range site is Limy Upland, and the windbreak suitability 
group is 10. 


CrG—Crofton silt loam, 30 to 60 percent slopes. 
This very deep, well drained, very steep soil is on side 
slopes in the uplands. It formed in silty, calcareous 
loess. In some areas, this soil is on the upper part of 
slopes and catsteps are common. The lower slopes 
have some gullies and entrenched, intermittent 
drainageways. Areas range from 5 to 200 acres in size. 

Typically, the surface layer is pale brown, friable silt 
loam about 6 inches thick. Below this is a transitional 
layer that is also pale brown, friable silt loam. it is about 
7 inches thick. The underlying material to a depth of 
more than 60 inches is very pale brown silt loam. The 
soil is calcareous and contains a few small concretions 
of lime. 

Included with this soil in mapping are small areas of 
Betts, Nora, and Simeon soils. Betts soils formed in 
clay loam derived from glacial till. They contain a few 
stones throughout. Nora soils have a dark surface layer. 
They are leached of lime below a depth of 12 inches. 
Simeon soils formed in sandy outwash material. They 
are excessively drained. Included soils make up 5 to 15 
percent of the unit. 

Permeability is moderate in the Crofton soil. The 
available water capacity is high. Runoff is very rapid. 
Organic matter content is moderately low. The content 
of calcium is high, and the content of available 
phosphorus is low. Moisture is released readily to 
plants. Natural fertility is low. 

Most of the acreage of this soil supports native 
grasses and is used as range. Some areas on the lower 
north-facing slopes support native trees and shrubs. 

This soil is not suited to cultivated crops or 
introduced grasses. It is too erodible and steep to be 
crossed safely with farm machinery. 

If this soil is used as range, the climax vegetation is 
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dominantly big bluestem, little bluestem, blue grama, 
and sideoats grama. These species make up 70 
percent or more of the total annual forage. Western 
wheatgrass, hairy grama, indiangrass, plains muhly, 
switchgrass, needleandthread, sedges, and forbs make 
up the rest. If contínuous heavy grazing is allowed, big 
bluestem, little bluestem, and sideoats grama decrease 
in abundance and are replaced by blue grama, hairy 
grama, plains muhly, prairie sandreed, 
needleandthread, and forbs. If overgrazing continues for 
many years, the plants lose vigor and are unable to 
stabilize the site. As a result, water erosion is excessive 
and bur oak, eastern redcedar, buckbrush, snowberry, 
and sumac invade the site. Brush management and 
prescribed burning may be needed to control the growth 
of woody plants. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.6 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing can help to 
maintain or improve the range condition. Properly 
located fences and livestock watering and salting 
facilities can result in a more uniform distribution of 
grazing. The slope makes it difficult for livestock to 
graze in areas of this soil. 

This soil is not suited to the mechanical planting of 
trees and shrubs grown as windbreaks or as plantings 
that enhance recreational areas and wildlife habitat. 
Areas are too steep for planting and cultivating with 
conventional equipment. Adapted seedlings can be 
planted by hand. Weeds can be controlled by hoeing or 
by applying herbicides. 

This soil generally is not suited to septic tank 
absorption fields or sewage lagoons because of the 
slope. A suitable alternative site should be selected. 
Dwellings and small commercial! buildings should be 
designed so that they conform to the natural slope of 
the land, or the sites should be graded to a suitable 
gradient, The surface pavement and base material of 
roads should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained base 
material helps to prevent the damage caused by low 
strength. Cutting and filling are needed to provide a 
suitable grade for roads. 

The capability classification is Vlle-9, dryland. The 
range site is Thin Loess, and the windbreak suitability 
group is 10. 


CsC2— Crofton-Nora complex, 2 to 6 percent 
slopes, eroded. These very deep, gently sloping, well 
drained soils are on narrow ridgetops in the uplands. 
They formed in loess. The Crofton soil is on convex 
ridgetops. The Nora soil is in long, plane areas on the 
lower side slopes. Areas of these soils range from 10 to 
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40 acres in size. They are 50 to 65 percent Crofton soil 
and 30 to 40 percent Nora soil. The two soils occur as 
areas so intricately mixed that separating them in 
mapping was not practical. In areas of cropland, rills 
form after periods of heavy rainfall. In cultivated areas 
water erosion has removed the original dark surface 
layer of the Crofton soil and part of the dark surface 
layer of the Nora soil. 

Typically, the surface layer of the Crofton soil is light 
brownish gray, friable silt loam about 7 inches thick. 
The underlying material to a depth of more than 60 
inches is silt loam. It is pale brown in the upper part and 
very pale brown in the lower part. The soil is calcareous 
and contains small concretions of lime. In areas of 
native grasses, the upper 2 to 6 inches of the soil is 
darker and is leached of lime in places. 

Typically, the surface layer of the Nora soil is grayish 
brown, friable silty clay loam about 7 inches thick. The 
upper part of the subsoil is pale brown, friable silty clay 
loam about 11 inches thick. The lower part is very pale 
brown, calcareous, friable silt loam about 15 inches 
thick. It contains small concretions of lime. The 
underlying materiai to a depth of more than 60 inches is 
very pale brown, calcareous silt loam. 

Included with these soils in mapping are small areas 
of Betts, Moody, and Thurman soils. Betts soils are in 
landscape positions similar to those of the Crofton and 
Nora soils. They formed in clay loam derived from 
glacial till. Moody soils have a dark surface layer. They 
have carbonates below a depth of 30 inches. They are 
in the slightly higher positions on broad ridgetops. 
Thurman soils are in the higher landscape positions. 
They are sandy throughout. They are somewhat 
excessively drained. Also included are small nearly 
level areas and a few strongly sloping areas. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate in the Crofton and Nora 
Soils. The available water capacity is high. The water 
intake rate is moderate. Runoff is medium. Organic 
matter content is low in the Crofton soil and moderate in 
the Nora soil. The content of calcium is high in the 
Crofton soil, and the content of available phosphorus is 
low. Both soils are easy to till. Natural fertility is low in 
the Crofton soil and medium in the Nora soil. 

Most of the acreage of these soils is farmed. Most 
areas are dry-farmed. Some areas are irrigated if 
sufficient water is available. A few areas support 
introduced or native grasses. A small acreage supports 
trees planted mainly for farmstead windbreaks. 

If dry-farmed, these soils are suited to corn, oats, 
alfalfa, grain sorghum, and soybeans. Water erosion is 
the main hazard if the soils are not protected by crops 
or crop residue. Where slopes are suitable, contour 
farming, terraces, and grassed waterways help to 
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control runoff and water erosion. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves all or part of the crop residue on the surface 
helps to control water erosion and soil blowing and 
conserves moisture. The low fertility and the 
conservation of water are the principal management 
concerns. Returning crop residue to the soil, growing 
green manure crops, and applying feedlot manure can 
improve or maintain organic matter content and tilth. 
Applications of commercial fertilizers are needed to 
supply plant nutrients, especially phosphorus, which is 
unavailable for use by plants because of the excessive 
amount of free carbonates in the Crofton soil. 

If irrigated by sprinklers, these soils are suited to 
corn, grain sorghum, soybeans, alfalfa, and introduced 
grasses. They are well suited to center-pivot sprinkler 
systems. Water erosion is a moderate hazard. Where 
slopes are suitable, contour farming, terraces, and 
grassed waterways help to control runoff and erosion. 
Adjusting the rate of water application to the moderate 
intake rate of the soil minimizes the amount of water 
that runs off and helps to control erosion. Timely and 
efficiently distributed applications of water are needed. 
A system of conservation tillage, such as no-till planting 
or disking, that leaves all or part of the crop residue on 
the surface helps to control water erosion. Most areas 
are not suited to gravity irrigation because of the hazard 
of erosion. Returning crop residue to the soil, growing 
green manure crops, and applying feedlot manure can 
improve or maintain organic matter content and tilth. 
Applications of commercial fertilizer are needed to 
supply plant nutrients, especially phosphorus, which is 
unavailable for use by plants because of the excessive 
amount of free carbonates in the Crofton soil. 

These soils are suited to introduced or domesticated 
grasses for pasture or hay. Grasses can be rotated with 
other crops. Cool-season grasses, such as smooth 
bromegrass and intermediate wheatgrass, are suitable 
species. They can be seeded alone or in a mixture with 
a legume, such as alfalfa. Water erosion is a hazard in 
areas that are overgrazed. Rotation grazing and proper 
stocking rates help to keep the grasses in good 
condition. The grazing season can be extended by 
managing cool-season grasses along with pastures of 
warm-season grasses. Applying nitrogen and phosphate 
fertilizers improves the growth and vigor of the grasses. 
Weeds can be controlled if the appropriate herbicides 
are applied. 

These soils are suited to range. Using areas of these 
Soils as range can help to control water erosion and soil 
blowing. Overgrazing or improper haying methods 
reduce the amount of protective plant cover and the 
quality of native plants. Overgrazing also can result in 
water erosion. Proper grazing use, timely deferment of 
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grazing and haying, and a grazing system in which two 
or more pastures are alternately grazed and rested and 
the order of the grazing and rest periods is changed 
each year help to maintain or improve the range 
condition. 

These soils are suited to most of the trees and 
shrubs grown as windbreaks and to plantings that 
enhance recreational areas and wildlife habitat. The 
growth of some species is restricted by an excessive 
amount of lime in the Crofton soil. The trees and shrubs 
selected for planting should be those that are tolerant of 
a high amount of calcium. Seedlings generally survive 
and grow well if competing vegetation is controlled by 
proper site preparation, timely cultivation, or 
applications of the appropriate herbicides. Insufficient 
rainfall is the main limitation if trees are planted. 
Irrigation may be necessary in some years. 

These soils are generally suited to septic tank 
absorption fields. On sites for sewage lagoons, grading 
is needed to modify the slope. Sealing the lagoons with 
chemicals helps to prevent seepage. Strengthening the 
foundation of buildings and backfilling with coarse 
textured material help to prevent the damage caused by 
shrinking and swelling in areas of the Nora soil. The 
surface pavement and base material of roads should be 
thick enough to compensate for the low strength of the 
soils. Providing coarse grained base material helps to 
prevent the damage caused by low strength. The 
damage to roads caused by frost action in areas of the 
Nora soil can be minimized by providing a good surface 
drainage system. Crowning the road by grading and 
providing adequate roadside ditches help to prevent the 
damage caused by wetness. 

The capability classification of the Crofton soil is 
Ше-8, dryland, and Ille-6, irrigated. The range site is 
Limy Upland, and the windbreak suitability group is 8. 
The capability classification of the Nora soil is Ille-1, 
dryland, and Ше-6, irrigated. The range site is Silty, and 
the windbreak suitability group is 3. 


CsD2—Crofton-Nora complex, 6 to 11 percent 
slopes, eroded. These very deep, strongly sloping, well 
drained soils formed in loess on uplands. The Crofton 
soil is on the upper parts of hillsides or ridgetops. The 
Nora soil is on the lower hillsides and side slopes. In 
cultivated areas, erosion has removed all of the original 
dark surface soil of the Crofton soil and part of the dark 
surface layer of the Nora soil. Areas of these soils 
range from 10 to 200 acres in size. They are 50 to 70 
percent Crofton soil and 30 to 50 percent Nora soil. The 
two soils occur as areas so intricately mixed that 
separating them in mapping is not practical. 

Typically, the surface layer of the Crofton soil is pale 
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brown, friable silt loam about 6 inches thick. The 
underlying material to a depth of more than 60 inches is 
silt loam. It is pale brown in the upper part and very 
pale brown in the lower part. The soil is calcareous and 
contains small concretions of carbonate. In areas of 
native grasses, the surface layer is darker and is 
leached of lime in places. 

Typically, the surface layer of the Nora soil is grayish 
brown, friable silty clay loam about 8 inches thick. The 
subsoil is about 22 inches thick. The upper part is pale 
brown, friable silty clay loam, and the lower part is pale 
brown, friable, calcareous silt loam that has many 
concretions of lime. The underlying material to a depth 
of more than 60 inches is very pale brown, calcareous 
silt loam. 

Included with these soils in mapping are small areas 
of Alcester, Betts, and Thurman soils. Alcester soils 
have a thick, dark surface soil. They are in the lower 
positions on foot slopes. Betts soils are in landscape 
positions similar to those of the Crofton and Nora soils. 
They formed in clay loam derived from glacial till. 
Thurman soils are in the higher landscape positions. 
They are sandy throughout. They are somewhat 
excessively drained. Also included are small gently 
sloping areas and moderately steep areas. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate in the Crofton and Nora 
soils. The available water capacity is high. The water 
intake rate is moderate. Runoff is medium. Organic 
matter content is low in the Crofton soil and moderate in 
the Nora soil. The content of calcium is high in the 
Crofton soil, and the content of available phosphorus is 
low. Natural fertility is low in the Crofton soil and 
medium in the Nora soil. Both soils are easy to till. 

Most of the acreage of these soils is farmed. Most 
areas are dry-farmed. A large area is irrigated. Some 
areas support native grasses or have been seeded to 
cool-season grasses. Some small areas support trees 
grown as windbreaks. 

If dry-farmed, these soils are poorly suited to corn, 
oats, wheat, alfalfa, grain sorghum, and soybeans. 
Water erosion is the main hazard if the soils are not 
protected by crops or crop residue. Where slopes are 
suitable, contour farming, terraces, and grassed 
waterways help to control runoff and prevent excessive 
erosion. A system of conservation tillage, such as no-till 
planting or disking, that leaves crop residue on the 
surface helps to control water erosion and soil blowing 
and conserves moisture. Returning crop residue to the 
soil, growing green manure crops, and applying feediot 
manure can improve or maintain organic matter content, 
fertility, and tilth. Applications of commercial fertilizers 
are needed to supply plant nutrients, especially 
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phosphorus, which is unavailable for use by plants 
because of the excessive amount of lime in the Crofton 
Soil. 

If irrigated by sprinklers, these soils are suited to 
oats, wheat, alfalfa, and cool-season grasses. Corn, 
grain sorghum, and soybeans also are irrigated, but 
water erosion is a very severe hazard in irrigated areas 
where these crops are grown. Where slopes are 
suitable, contour farming, terraces, and grassed 
waterways help to control runoff and prevent excessive 
erosion. Adjusting the rate of water application to the 
moderate intake rate of the soil minimizes the amount 
of water that runs off and helps to control erosion. A 
system of conservation tillage, such as no-till planting or 
disking, that leaves crop residue on the surface helps to 
control water erosion and conserves moisture. 
Returning crop residue to the soil, growing green 
manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth. Applications of commercial fertilizers are needed to 
supply plant nutrients, especially phosphorus, which is 
unavailable for use by plants because of the excessive 
amount of lime in the Crofton soil. 

These soils are suited to pasture. Pastures are 
mainly bromegrass or, in some areas, a mixture of 
bromegrass and alfalfa and other cool-season grasses. 
Proper grazing use and rotation grazing help to keep 
the grasses in good condition and control water erosion. 
Applying nitrogen fertilizer improves the growth and 
vigor of the grasses. 

These soils are suited to native grasses used for 
range. Overgrazing and improper haying methods 
reduce the quality of the native grasses. Overgrazing 
also can result in water erosion. Proper grazing use, 
timely deferment of grazing and haying, and a grazing 
system in which two or more pastures are alternately 
grazed and rested and the order of the grazing and rest 
periods is changed each year help to maintain or 
improve the range condition. 

These soils are fairly well suited to trees and shrubs 
grown as windbreaks. The growth of some species is 
restricted by an excessive amount of lime in areas of 
the Crofton soil. The trees and shrubs selected for 
planting should be those that are tolerant of calcareous 
conditions. Seedlings generally survive and grow well if 
competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of the 
appropriate herbicides. Insufficient rainfall is the main 
limitation if trees are planted. Irrigation may be 
necessary. Planting trees on the contour and using 
terraces help to control water erosion. 

The slope is a limitation on sites for septic tank 
absorption fields. Land shaping and installing the septic 
tank absorption field on the contour help to ensure that 
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the field functions properly. On sites for sewage 
lagoons, extensive grading is needed to modify the 
slope and to shape the lagoon. Sealing the lagoons with 
chemicals helps to prevent seepage. Dwellings and 
buildings should be designed so that they conform to 
the natural slope of the land, or the sites should be 
graded to a suitable gradient. Strengthening the 
foundation of buildings and backfilling with coarse 
textured material help to prevent the damage caused by 
shrinking and swelling in areas of the Nora soil. The 
surface pavement and base material of roads should be 
thick enough to compensate for the low strength of the 
soils. Providing coarse grained base material helps to 
prevent the damage caused by low strength. The 
damage to roads caused by frost action in areas of the 
Nora soil can be minimized by providing a good surface 
drainage system. Crowning the road by grading and 
providing adequate roadside ditches help to prevent the 
damage caused by wetness. 

The capability classification of the Crofton soil is 
IVe-8, dryland, and IVe-6, irrigated. The range site is 
Limy Upland, and the windbreak suitability group is 8. 
The capability classification of the Nora soil is IVe-1, 
dryland, and IVe-6, irrigated. The range site is Silty, and 
the windbreak suitability group is 3. 


CsE2—Crofton-Nora complex, 11 to 15 percent 
slopes, eroded. These very deep, moderately steep, 
well drained soils formed in loess on uplands. The 
Crofton soil is on the upper parts of hillsides and 
ridgetops. The Nora sil is on the lower hillsides. In 
cultivated areas, erosion has removed all of the original 
dark surface soil of the Crofton soil and the pale brown 
underlying material is at the surface. The formation of 
rills is common after periods of heavy rainfall. Areas of 
these soils range from 10 to 150 acres in size. They are 
50 to 70 percent Crofton soil and 30 to 50 percent Nora 
soil. The two soils occur as areas so intricately mixed 
that separating them in mapping was not practical. 

Typically, the surface layer of the Crofton soil is pale 
brown, friable silt loam about 7 inches thick. The 
underlying material to a depth of more than 60 inches is 
silt loam. It is pale brown in the upper part and very 
pale brown in the lower part. The soil is calcareous and 
contains concretions of calcium carbonate. In areas of 
native grasses, the surface layer is darker and is 
leached of lime in places. 

Typically, the surface layer of the Nora soil is dark 
grayish brown, friable silty clay loam about 7 inches 
thick. The subsoil is about 23 inches thick. It is brown, 
friable silty clay loam in the upper part and pale brown, 
calcareous, friable silt loam in the lower part. The 
underlying material to a depth of more than 60 inches is 
pale brown, calcareous silt loam. In a few areas the 
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underlying material is silty clay loam. In other areas 
calcium carbonate is below a depth of 30 inches. 

Included with these soils in mapping are small areas 
of Alcester, Betts, and Thurman soils. Alcester soils are 
on foot slopes. They have a thick, dark surface layer. 
They are in the lower landscape positions. Betts soils 
formed in glacial till. They are in landscape positions 
similar to those of the Crofton and Nora soils. Thurman 
soils are sandy throughout. They are somewhat 
excessively drained. They are in the higher landscape 
positions. Included soils make up 5 to 15 percent of the 
unit. 

Permeability is moderate in the Crofton and Nora 
soils. The available water capacity is high. Runoff is 
medium. Organic matter content and natural fertility of 
the Crofton soil are low. Organic matter content and 
natural fertility of the Nora soil are medium. The Crofton 
and Nora soils are easy to till, but in sloping areas the 
use of farm machinery is restricted. 

Most of the acreage of these soils is dry-farmed. The 
soils are unsuited to irrigated crops because of the 
slope and the hazard of water erosion. The remaining 
acreage supports cool-season grasses or native 
grasses. 

If dry-farmed, these soils are poorly suited to alfalfa, 
oats, corn, and grain sorghum. Water erosion is a 
hazard if the soils are not protected by vegetation. Row 
crops should not be grown continuously. The hazard of 
sheet and rill erosion is very severe, and gully erosion 
is common in areas near drainageways. Where slopes 
are suitable, contour farming, terraces, and grassed 
waterways help to control runoff and erosion. А system 
of conservation tillage, such as no-till planting or 
disking, that leaves crop residue on the surface helps to 
control water erosion and conserves moisture. 
Returning crop residue to the soil, growing green 
manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth. Applications of commercial fertilizers are needed to 
supply plant nutrients, especially phosphorus, which is 
unavailable for use by plants because of the excessive 
amount of lime in the Crofton soil. 

These soils are well suited to pasture. Pastures are 
mainly bromegrass or, in some areas, a mixture of 
bromegrass and alfalfa and other cool-season grasses. 
Overgrazing reduces the quality of desired grasses. 
Rotation grazing and proper stocking rates help to keep 
the grasses in good condition and contro] water erosion. 
Applying nitrogen fertilizers improves the growth and 
vigor of the introduced grasses. Weeds can be 
controlled if the appropriate herbicides are applied. 

These soils are suited to native grasses used for 
range. Overgrazing or improper haying methods reduce 
the quality of the native grasses. Overgrazing also can 
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result in water erosion. Proper grazing use, timely 
deferment of grazing and haying, and a grazing system 
in which two or more pastures are alternately grazed 
and rested and the order of the grazing and rest periods 
is changed each year help to maintain or improve the 
range condition. 

These soils are fairly well suited to trees and shrubs 
grown as windbreaks. The growth of some species is 
restricted by an excessive amount of lime in the Crofton 
soil. The trees and shrubs selected for planting should 
be those that are tolerant of calcareous conditions. 
Seedlings generally survive and grow moderately well if 
competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of the 
appropríate herbicides. Insufficient rainfall is the main 
limitation if trees are planted. Irrigation may be 
necessary in some years. Water erosion is a hazard. 
Planting trees on the contour and using terraces help to 
control water erosion and runoff. 

The slope is a limítation on sites for septic tank 
absorption fields. Land shaping and installing the septic 
tank absorption field on the contour help to ensure that 
the field functions properly. On sites for sewage 
lagoons, extensive grading is needed to modify the 
slope and to shape the lagoon. Sealing the lagoons with 
chemicals helps to prevent seepage. Dwellings and 
buildings should be designed so that they conform to 
the natural slope of the land, or the sites should be 
graded to a suitable gradient. Strengthening the 
foundation of buildings and backfilling with coarse 
textured material help to prevent the damage caused by 
shrinking and swelling in areas of the Nora soil. The 
surface pavement and base material of roads should be 
thick enough to compensate for the low strength of the 
soils. Providing coarse grained base material helps to 
prevent the damage caused by low strength. The 
damage to roads caused by frost action in areas of the 
Nora soil can be minimized by providing a good surface 
drainage system. Crowning the road by grading and 
providing adequate roadside ditches help to prevent the 
damage caused by wetness. 

The capability classification of the Crofton soil is 
iVe-8, dryland. The range site is Limy Upland, and the 
windbreak suitability group is 8. The capability 
classification of the Nora soil is IVe-1, dryland. The 
range site is Silty, and the windbreak suitability group is 
3. 


CtD2—Crofton-Thurman complex, 6 to 11 percent 
slopes, eroded. These very deep, strongly sloping, well 
drained and somewhat excessively drained soils formed 
in loess and sandy eolian material on uplands. The 
Crofton soil is on the upper side slopes. The Thurman 
soil is on the lower side slopes. The formation of rills is 
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common after periods of heavy rainfall. In cultivated 
areas of the Crofton soil, erosion has removed all or 
part of the original surface soil. Areas of these soils 
range from 10 to 100 acres in size. They are 30 to 70 
percent Crofton soil and 30 to 70 percent Thurman soil. 
The two soils occur as areas so intricately mixed that 
separating them in mapping was not practical. 

Typically, the surface layer of the Crofton soil is 
brown, friable silt loam about 6 inches thick. The 
underlying material to a depth of more than 60 inches is 
silt loam. It is pale brown in the upper part and very 
pale brown in the lower part. The soil is calcareous and 
contains small concretions of carbonate. In areas of 
native grasses, the surface layer is darker and is 
leached of lime in places. 

Typically, the surface layer of the Thurman soil is 
grayish brown, very friable fine sandy loam about 10 
inches thick. Below this is a transitional layer of brown, 
very friable loamy fine sand about 4 inches thick. The 
underlying material to a depth of more than 60 inches is 
pale brown loamy fine sand. In places erosion has 
removed the original dark surface layer. 

Included with these soils in mapping are small areas 
of Alcester, Nora, and Ortello soils. Alcester soils have 
a thick, dark, silty surface soil. They are in the lower 
positions on foot slopes. Nora soils have a dark, silty 
surface layer. They are leached of lime in the upper 
part of the profile. They are in landscape positions 
similar to those of the Crofton soil. Ortello soils have a 
loamy subsoil. They are in landscape positions similar 
to those of the Thurman soil. Also included are small 
gently sloping areas and moderately steep areas. _ 
Included areas make up 10 to 20 percent of the unit. 

Permeability is moderate in the Crofton soil and rapid 
in the Thurman soil. The available water capacity is 
high in the Crofton soil and low in the Thurman soil. 
The water intake rate is moderate in the Crofton soil 
and very high in the Thurman soil. Runoff is medium on 
the Crofton soil and slow on the Thurman soil. Organic 
matter content is low in the Crofton soil and moderately 
low in the Thurman soil. Natural fertility is low in both 
soils. 

More than half of the acreage of these soils is 
farmed. Most areas are dry-farmed. A few areas are 
irrigated. Some areas support native or cool-season 
grasses. 

If dry-farmed, these soils are poorly suited to corn, 
Soybeans, grain sorghum, oats, and alfalfa. Water 
erosion and soil blowing are hazards in areas where the 
surface is not adequately protected by crops or crop 
residue. Where slopes are suitable, contour farming, 
terraces, and grassed waterways help to control runoff 
and prevent excessive water erosion. A system of 


61 


conservation tillage, such as no-till planting or disking, 
that leaves most of the crop residue on the surface 
helps to control soil blowing and water erosion and 
conserves moisture. Returning crop residue to the soil, 
growing green manure crops, and applying feediot 
manure can improve or maintain organic matter content, 
fertility, and tilth. Applications of commercial fertilizers 
are needed to supply plant nutrients, especially 
phosphorus, which is unavailable for use by plants 
because of the excessive amount of lime in the Crofton 
soil. 

If irrigated by sprinklers, these soils are suited to 
oats, alfalfa, and cool-season grasses. Corn, grain 
sorghum, and soybeans also are irrigated, but water 
erosion is a severe hazard in irrigated areas where 
these crops are grown. Adjusting the rate of water 
application to the moderate intake rate of the Crofton 
soil minimizes the amount of water that runs off and 
helps to control erosion. Where slopes are suitable, 
contour farming, terraces, and grassed waterways help 
to control runoff and prevent excessive erosion. A 
system of conservation tillage, such as no-till planting or 
disking, that leaves most of the crop residue on the 
surface helps to control soil blowing and water erosion 
and conserves moisture. Applying feedlot manure and 
commercial fertilizers and returning crop residue to the 
soil help to maintain or improve organic matter content 
and fertility. 

These soils are suited to pasture. Pastures are 
mainly bromegrass or, in some areas, a mixture of 
bromegrass and alfalfa and other cool-season grasses. 
Warm-season grasses also can be grown. Overgrazing 
can reduce the amount of protective plant cover and the 
quality of the grasses and thus can result in the 
formation of rills after periods of heavy rainfall. Proper 
Stocking rates and rotation grazing help to keep the 
grasses in good condition. Applying nitrogen fertilizer 
improves the growth and vigor of the grasses. Weeds 
can be controlled if the appropriate herbicides are 
applied. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

These soils are suited to trees and shrubs grown as 
windbreaks. The growth of some species is restricted by 
an excessive amount of lime in the Crofton soil. 
Seedlings generally survive and grow well if competing 
vegetation is controlled by proper site preparation, 
timely cultivation, or applications of the appropriate 
herbicides. Insufficient rainfall is the main limitation if 
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trees are planted. Irrigation may be necessary. Planting 
trees on the contour and using terraces help to control 
water erosion. 

These soils are limited for use as sites for sanitary 
facilities. Land shaping and installing septic tank 
absorption fields on the contour help to ensure that the 
fields function properly. The Thurman soil readily 
absorbs but does not adequately filter the effluent in 
septic tank absorption fields. The poor filtering capacity 
can result in the pollution of underground water 
supplies. On sites for sewage lagoons, extensive 
grading is needed to modify the slope and to shape the 
lagoon. Sealing the bottom of the lagoons helps to 
prevent seepage. Dwellings and buildings should be 
designed so that they conform to the natural slope of 
the land, or the sites should be graded to a suitable 
gradient. The surface pavement and base material of 
roads should be thick enough to compensate for the low 
strength of the Crofton soil. Providing coarse grained 
base material helps to prevent the damage caused by 
low strength. Cutting and filling are needed to provide a 
suitable grade for roads in areas of the Thurman soil. 

The capability classification of the Crofton soil is 
IVe-8, dryland, and |Ve-6, irrigated. The range site is 
Limy Upland, and the windbreak suitability group is 8. 
The capability classification of the Thurman soil is 
IVe-3, dryland, and IVe-11, irrigated. The range site is 
Sandy, and the windbreak suitability group is 7. 


CtE2—Crofton-Thurman complex, 11 to 15 percent 
slopes, eroded. These very deep, moderately steep, 
well drained and somewhat excessively drained soils 
formed in loess and sandy eolian material on uplands. 
The Crofton soil is on the upper side slopes and 
ridgetops. The Thurman soil is on the lower side slopes. 
In cultivated areas of the Crofton soil, erosion has 
removed all of the original dark surface layer. The 
formation of rills is common after periods of heavy 
rainfall. Areas of these soils range from 10 to 150 acres 
in size. They are 30 to 70 percent Crofton soi! and 30 to 
70 percent Thurman soil. The two soils occur as areas 
so intricately mixed that separating them in mapping 
was not practical. 

Typically, the surface layer of the Crofton soil is 
brown, friable silt loam about 6 inches thick. The 
underlying material to a depth of more than 60 inches is 
silt loam. It is pale brown іп the upper part and very 
pale brown in the lower part. The soil is calcareous and 
contains small concretions of carbonate. In areas of 
native grasses, the surface soil is darker and is leached 
of lime in places. 

Typically, the surface layer of the Thurman soil is 
grayish brown, very friable fine sandy loam about 10 
inches thick. Below this is a transitional layer of brown, 
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very friable loamy fine sand about 6 inches thick. The 
underlying material to a depth of more than 60 inches is 
loamy fine sand. It is pale brown in the upper part and 
very pale brown in the lower part. In a few cultivated 
areas, erosion has removed the dark surface layer. 

Included with these soils in mapping are small areas 
of Alcester, Nora, and Ortello soils, Alcester soils have 
a thick, dark, silty surface soil. They are in the lower 
positions on foot slopes. Nora soils have a dark, silty 
surface layer. They are leached of carbonates in the 
upper part of the profile. They are in landscape 
positions similar to those of the Crofton soil. Ortello 
soils have a loamy subsoil. They are in landscape 
positions similar to those of the Thurman soil. Also 
included are a few small strongly sloping and steep 
areas. Included areas make up 10 to 20 percent of the 
unit. 

Permeability is moderate in the Crofton soil and rapid 
in the Thurman soil. The available water capacity ís 
high in the Crofton soil and low in the Thurman soil. 
Runoff is medium on both soils. Organic matter content 
is low in the Crofton soil and moderately low in the 
Thurman soil. Natural fertility is low in both soils. 

About half of the acreage of these soils is dry- 
farmed. 

These soils are unsuited to irrigated crops because 
of the slope and the hazard of water erosion. The 
remaining areas support native grasses or are seeded 
to cool-season grasses. 

If dry-farmed, these soils are poorly suited to crops, 
such as oats, alfalfa, corn, grain sorghum, and 
soybeans. Water erosion and soil blowing are severe 
hazards in areas where the surface is not adequately 
protected by crops or crop residue. Where slopes are 
suitable, contour farming, terraces, and grassed 
waterways help to contro! runoff and prevent excessive 
water erosion. A system of conservation tillage, such as 
no-till planting or disking, that leaves most of the crop 
residue on the surface helps to control soil blowing and 
water erosion and conserves moisture. Returning crop 
residue to the soil, growing green manure crops, and 
applying feedlot manure can improve or maintain 
organic matter content, fertility, and tilth. Applications of 
commercial fertilizers are needed to supply plant 
nutrients, especially phosphorus, which is unavailable 
for use by plants because of the excessive amount of 
lime in the Crofton soil. 

These soils are suited to pasture. Pastures are 
mainly bromegrass or, in some areas, a mixture of 
bromegrass and alfalfa or other cool-season grasses. 
Warm-season grasses also can be grown. Overgrazing 
can reduce the amount of protective plant cover and the 
quality of the grasses and thus can cause the formation 
of rills after periods of heavy rainfall. Proper stocking 
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rates and rotation grazing help to keep the grasses in 
good condition. Applying nitrogen fertilizer improves the 
growth and vigor of the grasses. Weeds can be 
controlled if the appropriate herbicides are applied. 

These soils are suited to native grasses used for 
range. Overgrazing or improper haying methods reduce 
the amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

These soils are fairly well suited to trees and shrubs 
grown as windbreaks. The growth of some species is 
restricted by an excessive amount of lime in the Crofton 
Soil. Seedlings generally survive and grow well if 
competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of the 
appropriate herbicides. Insufficient rainfall is the main 
limitation if trees are planted. Irrigation may be 
necessary. Planting trees on the contour and using 
terraces help to control water erosion. 

These soils are limited for use as sites for sanitary 
facilities. Land shaping and installing septic tank 
absorption fields on the contour help to ensure that the 
fields function properly. The Thurman soil readily 
absorbs but does not adequately filter the effluent in 
septic tank absorption fields. The poor filtering capacity 
can result in the pollution of underground water 
supplies. On sites for sewage lagoons, extensive 
grading is needed to modify the slope and to shape the 
lagoon. Sealing the bottom of the lagoon helps to 
prevent seepage. Dwellings and buildings should be 
designed so that they conform to the natural slope of 
the land, or the sites should be graded to a suitable 
gradient. The surface pavement and base material of 
roads should be thick enough to compensate for the low 
strength of the Crofton soil. Providing coarse grained 
base material helps to prevent the damage caused by 
low strength. Cutting and filling are needed to provide a 
suitable grade for roads in areas of the Thurman soil. 

The capability classification of the Crofton soil is 
IVe-8, dryland. The range site is Limy Upland, and the 
windbreak suitability group is 8. The capability 
classification of the Thurman soil is Vle-3, dryland. The 
range site is Sandy, and the windbreak suitability group 
is 7. 


CtF—Crofton-Thurman complex, 15 to 30 percent 
slopes. These very deep, steep, well drained and 
somewhat excessively drained soils formed in loess and 
sandy eolian material on uplands. The Crofton soil is on 
the upper side slopes. The Thurman soil is on the lower 
side slopes. A few catsteps, narrow, entrenched 
drainageways, and gullies occur in some places. Areas 
of these soils range from 10 to 150 acres in size. They 
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are 30 to 60 percent Crofton soil and 30 to 60 percent 
Thurman soil. The two soils occur as areas so 
intricately mixed that separating them in mapping was 
not practical. 

Typically, the surtace layer of the Crofton soil is dark 
grayish brown, friable silt loam about 6 inches thick. 
Below this is a transitional layer of light brownish gray, 
friable silt loam about 5 inches thick. The underlying 
material to a depth of more than 60 inches is silt loam. 
It is pale brown in the upper part and very pale brown in 
the lower part. It is calcareous and contains small 
concretions of carbonate below a depth of 6 inches. In 
some areas the surface layer is calcareous. In 
cultivated areas the surface layer is calcareous and 
light colored. 

Typically, the surface layer of the Thurman soil is 
dark grayish brown, very friable fine sandy loam about 
11 inches thick. Below this is a transitional layer of 
grayish brown, very friable loamy fine sand about 6 
inches thick. The underlying material to a depth of more 
than 60 inches is loamy fine sand. It is brown in the 
upper part and pale brown in the lower part. 

included with these soils in mapping are small areas 
of Alcester, Nora, and Ortello soils. Alcester soils have 
a thick, dark, silty surface soil. They are in the lower 
positions on foot slopes. Nora soils are in landscape 
positions similar to those of the Crofton soil. They have 
a dark, silty surface layer. They are leached of 
carbonates below a depth of 12 inches. Ortello soils 
have a loamy subsoil. They are in landscape positions 
similar to those of the Thurman soil. Also included are a 
few small moderately steep and very steep areas. 
Included areas make up 10 to 20 percent of the unit. 

Permeability is moderate in the Crofton soil and rapid 
in the Thurman soil. The available water capacity is 
high in the Crofton soil and low in the Thurman soil. 
Runoff is medium on the Thurman soil and rapid on the 
Crofton soil. Organic matter content is moderately low 
in both soils. Natural fertility is low. 

Most of the acreage of these soils supports native 
grasses and is used for grazing. A few areas are 
mowed for hay. A few small areas that have been 
cultivated have been reseeded to cool-season grasses 
or native grasses and are used for pasture or hay. 

These soils are not suited to cultivated crops 
because they are too erodible and steep. The sloping 
areas are very susceptible to water erosion. Areas that 
were once cultivated are now mainly used for pastures 
of bromegrass. 

If the Crofton soil is used as range, the climax 
vegetation is dominantly little bluestem, big bluestem, 
sideoats grama, and blue grama. These species make 
up 70 percent or more of the total annual forage on this 
soil. Western wheatgrass, sedges, and other annual 
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and perennial grasses and forbs make up the rest. If 
continuous heavy grazing is allowed, big bluestem and 
little bluestem decrease in abundance and are replaced 
by blue grama, sedges, annual grasses, and forbs. If 
overgrazing continues for many years, hairy grama, 
blue grama, sedges, common pricklypear, brittle 
pricklypear, small soapweed, fringed sagewort, and 
numerous annual and perennial weeds dominate the 
site. 

If the Thurman soil is used as range, the climax 
vegetation is dominantly sand bluestem, little bluestem, 
prairie sandreed, blue grama, and needieandthread. 
These species make up 85 percent or more of the total 
annual forage on this soil. Switchgrass, sedges, and 
other annual and perennial grasses and forbs make up 
the rest. If continuous heavy grazing is allowed, sand 
bluestem, little bluestem, and switchgrass decrease in 
abundance and are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, blue grama, Scribner panicum, sand 
dropseed, needleandthread, and numerous annual and 
perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre on 
the Crofton soil and 0.9 animal unit month per acre on 
the Thurman soil. A planned grazing system that 
includes proper grazing use and timely deferment of 
grazing and haying can help to maintain or improve the 
range condition. Properly locating fences and watering 
and salting facilities can result in a more uniform 
distribution of grazing. Proper grazing use helps to 
control soil blowing and water erosion. Areas once used 
as cropland should be reseeded to a suitable grass 
mixture if they are used as range. 

These soils are unsuited to the mechanical planting 
of trees and shrubs grown as windbreaks. Most areas 
are too steep for planting and cultivating with 
conventional equipment. When farmstead windbreaks 
are established, hand planting of adapted seedlings and 
applications of the appropriate herbicides may be 
needed. The growth of some species is restricted by an 
excessive amount of lime in the Crofton soil. Seedlings 
generally survive and grow well if competing vegetation 
is controlled. Insufficient rainfall is the main limitation if 
trees are planted. Irrigation may be necessary. 

These soils generally are not suited to septic tank 
absorption fields and sewage lagoons because of the 
slope. A suitable alternative site should be selected. 
Dwellings and small commercial buildings should be 
designed so that they conform to the natural slope of 
the land, or the sites should be graded to a suitable 
gradient. The surface pavement and base material of 
roads should be thick enough to compensate for the low 
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strength of the Crofton soil. Providing coarse grained 
base material helps to prevent the damage caused by 
low strength. Cutting and filling are needed to provide a 
suitable grade for roads. 

The capability classification of the Crofton soil is 
Vle-9, dryland. The range site is Limy Upland, and the 
windbreak suitability group is 10. The capability 
classification of the Thurman soil is Vle-3, dryland. The 
range site is Sandy, and the windbreak suitability group 
is 10. 


Ef—Elsmere loamy fine sand, 0 to 2 percent 
slopes. This very deep, nearly level, somewhat poorly 
drained soil is on stream terraces and in upland valleys. 
It formed in sandy alluvium. It is subject to rare flooding. 
Areas range from 5 to 50 acres in size. 

Typically, the surface layer is dark gray, very friable 
loamy fine sand about 8 inches thick. The subsurface 
layer is dark grayish brown, very friable loamy fine sand 
about 11 inches thick. Below this is a transitional layer 
of grayish brown, mottled, very friable loamy fine sand 
about 6 inches thick. The underlying material extends to 
a depth of more than 60 inches. It is light brownish 
gray, mottled loamy fine sand in the upper part and pale 
brown, mottled fine sand in the lower part. In a few 
areas the surface soil is more than 20 inches thick. 

Included with this soil in mapping are small areas of 
Orwet and Thurman soils. The poorly drained Orwet 
soils are lower on the landscape than the Elsmere soil. 
Thurman soils are somewhat excessively drained. They 
are in the higher landscape positions. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is rapid in the Elsmere soil. The 
available water capacity is low. The water intake rate is 
very high. Runoff is slow. Organic matter content is 
moderately low. Natural fertility is low. The soil can be 
easily tilled. The seasonal high water table ranges from 
about 1.5 feet below the surface during wet years to 
about 3.0 feet below the surface during dry years. 

About half of the acreage of this soil is cultivated. 
The remaining areas support native grasses and are 
used for grazing or hay. 

If dry-farmed, this soil is suited to corn and grain 
sorghum. It is less well suited to alfalfa because of 
wetness. The main limitation affecting dry-farming is the 
seasonal high water table, which delays tillage and 
slows the warming of the soi! in the spring. Soil blowing 
is a hazard in areas where the surface is not 
adequately protected by crops or crop residue. A 
system of conservation tillage, such as chiseling, 
disking, or no-till planting, that leaves crop residue on 
the surface helps to contro! scil blowing. Narrow field 
windbreaks also help to prevent excessive soil blowing. 
Returning crop residue to the soil conserves moisture. 
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Applying feedlot manure helps to maintain organic 
matter content and improves fertility. 

If irrigated, this soil is suited to sprinkler systems. 
Corn and sorghum are the main crops grown. Frequent 
applications of water are needed because of the very 
high rate of water intake and the low available water 
capacity, but overwatering can cause leaching of plant 
nutrients below the root zone. Land leveling may be 
needed to provide even distribution of water in areas 
where gravity systems are used. A system of 
conservation tillage, such as chiseling or no-till planting, 
that leaves crop residue on the surface helps to control 
soil blowing. Cover crops also help to control soil 
blowing. Drainage ditches can lower the seasonal high 
water table. 

This soil is suited to introduced grasses, such as 
reed canarygrass and creeping foxtail. The species 
selected should be those that are tolerant of a high 
water table. Using areas of this soil for pasture or 
hayland helps to control soil blowing. The grazing 
season can be extended by managing cool-season 
grasses along with pastures of warm-season grasses. 
Overgrazing reduces the amount of protective plant 
cover and thus increases the hazard of soil blowing. 
Proper stocking rates, rotation grazing, and weed 
control help to keep the grasses in good condition. 
Applying nitrogen fertilizers and irrigating can improve 
the growth and vigor of the grasses. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks and to plantings that enhance wildlife 
habitat. Survival rates of adapted species are good. 
Establishing seedlings is difficult in some years because 
of wetness. Maintaining cover crops between the tree 
rows helps to control soil blowing. Weeds and grasses 
that compete with the trees for moisture are a concern. 
Competing vegetation can be controlled by cultivating 
between the rows with conventional equipment and by 
hand hoeing or rototilling within the row. The species 
selected for planting should be those that are tolerant of 
wetness. 

This soil is poorly suited to septic tank absorption 
fields because of the wetness and a poor filtering 
capacity. Constructing the septic tank absorption field 
on fill material can raise the absorption field high 
enough above the seasonal high water table. The poor 
filtering capacity can result in the pollution of 
underground water supplies. Lining or sealing sewage 
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lagoons helps to prevent seepage. Constructing the 
lagoons on fill material can raise the bottom of the 
lagoon above the seasonal high water table. The sides 
of shallow excavations can cave in unless they are 
temporarily shored during dry periods. Constructing 
dwellings on raised, well compacted fill material helps to 
overcome the wetness caused by the high water table 
and helps to prevent the damage caused by flooding. 
Constructing local roads on suitable, well compacted fill 
material, providing adequate roadside ditches, and 
installing culverts help to prevent the damage caused 
by flooding and wetness. The damage caused by frost 
action can be minimized by providing a good surface 
drainage system and a gravel moisture barrier in the 
subgrade. Crowning the road by grading and providirig 
adequate roadside ditches help to prevent the damage 
caused by wetness. 

The capability classification is lllw-5, dryland, and 
Illw-11, irrigated. The range site is Subirrigated, and the 
windbreak suitability group is 2S. 


Eh—Elsmere fine sandy loam, 0 to 2 percent 
slopes. This very deep, nearly level, somewhat poorly 
drained soil is on high bottom land and in sandhill 
valleys. It formed in sandy alluvium. It is subject to rare 
flooding. Areas range from 5 to 50 acres in size. 

Typically, the surface layer is dark gray, friable fine 
sandy loam about 5 inches thick. The subsurface layer 
is also dark gray, friable fine sandy loam. It is about 13 
inches thick. Below this is a transitional layer of grayish 
brown, mottled, very friable loamy sand about 9 inches 
thick. The underlying material extends to a depth of 
more than 60 inches. It is light brownish gray, mottled 
loamy sand in the upper part and light gray, mottled fine 
sand in the lower part. In some areas the dark surface 
Soil is more than 20 inches thick. In other areas the 
surface layer is loam. Some small areas have a 
seasonal high water table below a depth of 3 feet. 

Included with this soil in mapping are small areas of 
Loretto and Thurman soils. Loretto soils are well 
drained. They have more silt and clay in the lower part 
of the profile than the Elsmere soil. Also, they are 
higher on the landscape. Thurman soils are somewhat 
excessively drained. They are in the higher landscape 
positions. Included soils make up 5 to 15 percent of the 
unit. 

Permeability is rapid in the Elsmere soil. The 
available water capacity is moderate. The water intake 
rate is very high. Runoff is slow. Organic matter content 
is moderate. Natural fertility is medium. This soil warms 
up more slowly in the spring than better drained soils. 
The surface layer can be easily tilled throughout a fairly 
wide range in moisture content. The seasonal high 
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water table ranges from about 1.5 feet below the 
surface during wet years to about 3.0 feet below the 
surface during dry years. 

Most of the acreage of this soil is cultivated. Some 
areas support native grasses and are used for grazing 
or hay. Some areas are irrigated by sprinkler systems. 

If dry-farmed, this soil is suited to corn, soybeans, 
grain sorghum, and alfalfa. Small grain is generally not 
planted in the spring because of the wetness. The main 
limitation affecting dry-farming is wetness, which delays 
tillage early in the spring. Soil blowing is a hazard in 
areas where the surface is not protected by crops or 
crop residue. If suitable outlets are available, tile drains 
may be beneficial. A system of conservation tillage, 
such as disking, chiseling, or no-till planting, that leaves 
most of the crop residue on the surface helps to control 
runoff and soil blowing. Returning crop residue to the 
soil improves organic matter content and fertility. 
Applying feedlot manure also helps to maintain fertility. 

If irrigated, this soil is suited to both gravity and 
sprinkler systems. It is suited to corn, sorghum, alfalfa, 
and soybeans. In most years, tillage is delayed in the 
spring because of wetness. If suitable outlets are 
available, tile drains can be installed or V-shaped 
ditches can be provided. Land leveling can improve 
surface drainage and the efficiency of irrigation 
systems. А system of conservation tillage, such as 
disking or no-till planting, that leaves crop residue on 
the surface helps to control soil blowing and conserves 
moisture. 

This soil is suited to introduced grasses for pasture. 
Using areas of this soil for pasture is effective in 
controlling soil blowing. Cool-season grasses, such as 
reed canarygrass and creeping foxtail, can be grown. 
Warm-season grasses can also be grown. The grazing 
season can be extended by managing cool-season 
grasses along with pastures of warm-season grasses. 
Pasture grasses can be rotated with row crops. 
Overgrazing reduces the amount of protective plant 
cover and the quality of the desired grasses. Grazing 
when the soil is wet can result in surface compaction 
and the formation of small mounds. Proper stocking 
rates and rotation grazing help to keep the grasses in 
good condition. Pasture grasses are well suited to 
irrigation. They can benefit from applications of nitrogen 
fertilizer. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. The trees and shrubs selected should be 
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those that are tolerant of wetness. Survival and growth 
rates of seedlings are good. Establishing seedlings can 
be a problem during wet years. Undesirable grasses 
and weeds can be controlled by cultivation between the 
tree rows and by applications of appropriate herbicides. 
Areas near the trees can be hoed by hand. 

This soil is poorly suited to septic tank absorption 
fields because of the wetness and a poor filtering 
capacity. Constructing the septic tank absorption field 
on fill material can raise the absorption field high 
enough above the seasonal high water table. The poor 
filtering capacity can result in the pollution of 
underground water supplies. Lining or sealing sewage 
lagoons helps to prevent seepage. Constructing the 
lagoon on fill material can raise the bottom of the 
lagoon above the seasonal high water table. The sides 
of shallow excavations can cave in unless they are 
temporarily shored during dry periods. Constructing 
dwellings on raised, well compacted fill materia! helps to 
overcome the wetness caused by the high water table 
and helps to prevent the damage caused by flooding. 
Constructing local roads on suitable, well compacted fill 
material, providing adequate roadside ditches, and 
installing culverts help to prevent the damage caused 
by flooding and wetness. The damage caused by frost 
action can be minimized by providing a good surface 
drainage system and a gravel moisture barrier in the 
subgrade. Crowning the road by grading and providing 
adequate roadside ditches help to prevent the damage 
caused by wetness. 

The capability classification is Ilw-6, dryland, and 
IIw-11, irrigated. The range site is Subirrigated, and the 
windbreak suitability group is 25. 


Et—Eltree silt loam, 0 to 2 percent slopes. This 
very deep, nearly level, well drained soil is on uplands 
and foot slopes. It formed in colluvial and alluvial 
sediments. Areas range from 5 to 80 acres in size. 

Typically, the surface layer is grayish brown, friable 
silt loam about 4 inches thick. The subsurface layer is 
grayish brown and dark grayish brown, friable, 
calcareous silt loam about 21 inches thick. The subsoil 
is light brownish gray, friable, calcareous silt loam about ` 
17 inches thick. The underlying material to a depth of 
more than 60 inches is light brownish gray, calcareous 
silt loam. In some areas carbonates are below a depth 
of 15 inches. In a few areas the dark surface soil is 
more than 40 inches thick. 

Included with this soil in mapping are small areas of 
Nora and Verdel soils. Nora soils are in the higher 
landscape positions. They have a thinner dark surface 
soil than the Eltree soil. Verdel soils have more clay 
throughout the profile than the Eltree soil. They are in 
landscape positions similar to those of the Eltree soil. 
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Included soils make up 5 to 15 percent of the unit. 

Permeability is moderate in the Eltree soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is slow. Organic matter content is 
moderate. Natural fertility is high. Tilth is good. 

Most of the acreage of this soil is dry-farmed. Some 
areas are irrigated. Other areas support pastures of 
cool-season grasses or native grasses. 

If dry-farmed, this soil is suited to corn, soybeans, 
alfalfa, and oats. A system of conservation tillage, such 
as no-till planting, chiseling, or disking, that leaves all or 
part of the crop residue on the surface conserves 
moisture. Returning crop residue to the soil, growing 
green manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth and increase the rate of water intake. 

If irrigated, this soil is suited to corn, soybeans, and 
alfalfa. It is best suited to gravity and sprinkler irrigation 
systems. Some land leveling may be needed in areas 
where gravity systems are used, but less land leveling 
is needed in areas where sprinkler systems are used. 
Timely and efficiently distributed applications of water 
are needed. A system of conservation tillage, such as 
no-till planting, chiseling, or disking, that leaves all or 
part of the crop residue on the surface conserves 
moisture. Returning crop residue to the soil, growing 
green manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth and increase the rate of water intake. 

This soil is suited to introduced grasses for pasture. 
Commonly grown species include smooth bromegrass. 
The grazing season can be extended by managing 
cool-season grasses along with pastures of warm- 
Season grasses. Rotation grazing and proper stocking 
rates help to keep the grasses in good condition. 
Applying nitrogen fertilizer improves the growth and 
vigor of the grasses. If pastures are irrigated, sprinkler 
or gravity systems can be used. If the soil is used as 
hayland, timely mowing helps to maintain high 
productivity. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks and to plantings that enhance recreational 
areas and wildlife habitat. Survival and growth rates of 
adapted species are good. The weeds and grasses that 
compete with the trees for moisture can be controlled 
by proper site preparation; by timely cultivation between 
the rows with conventional equipment; by cultivation 
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practices, such as hand hoeing or rototilling; or through 
application of herbicides. 

This soil is generally suited to septic tank absorption 
fields and dwellings. Lining or sealing sewage lagoons 
helps to prevent seepage. The surface pavement and 
base material of roads and streets should be thick 
enough to compensate for the low strength of the soil. 
Providing coarse grained base material helps to prevent 
the damage caused by low strength. The damage to 
roads and streets caused by frost action can be 
minimized by providing a good surface drainage 
system. Crowning the road by grading and providing 
adequate roadside ditches help to prevent the damage 
caused by wetness. 

The capability classification is 1-1, dryland, and 1-6, 
irrigated. The range site is Silty, and the windbreak 
suitability group is 3. 


EtC—Eltree silt loam, 2 to 6 percent slopes. This 
very deep, gently sloping, well drained soil is on 
uplands and foot slopes. It formed in loamy colluvial 
and alluvial sediments. Areas range from 5 to 40 acres 
in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 6 inches thick. The subsurface 
layer is friable silt loam about 13 inches thick. The 
upper part is dark grayish brown, and the lower part is 
grayish brown and calcareous. The subsoil is grayish 
brown and light brownish gray, friable, calcareous silt 
loam about 17 inches thick. The underlying material to a 
depth of more than 60 inches is light gray, calcareous 
silt loam. in some places the dark surface soil is less 
than 20 inches or more than 40 inches thick. In some 
small areas the soil has carbonates below a depth of 20 
inches. 

Included with this soil in mapping are small areas of 
Nora, Labu, and Verdel soils. Nora soils are in the 
slightly higher landscape positions. They have a dark 
surface soil less than 12 inches thick. They generally 
have carbonates below a depth of 15 inches. Labu and 
Verdel soils have more clay throughout the profile than 
the Eltree soil. They formed in material weathered from 
shale bedrock. Labu soils are in the higher landscape 
positions. Verdel soils are in landscape positions similar 
to those of the Eltree soil. Included soils make up 5 to 
15 percent of the unit. 

Permeability is moderate in the Eltree soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is medium. Organic matter content is 
moderate. Natural fertility is high. Tilth is good. 

Most of the acreage of this soil is dry-farmed. Some 
areas are irrigated. The remaining acreage supports 
native or cool-season grasses. 
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If dry-farmed, this soil is suited to corn, soybeans, 
alfalfa, and oats. Water erosion is the main hazard in 
areas where the surface is not protected by crops or 
crop residue. A system of conservation tillage, such as 
disking or chiseling, that leaves all or part of the crop 
residue on the surface helps to control water erosion 
and conserves moisture. Grassed waterways, terraces, 
and contour farming help to control water erosion. 
Including grasses and legumes in the cropping 
sequence helps to control water erosion; improves and 
maintains organic matter content, fertility, and tilth; and 
increases the rate of water intake. 

If irrigated, this soil is suited to corn, soybeans, and 
alfalfa. It is best suited to sprinkler irrigation systems. 
Water erosion is the main hazard in areas where the 
surface is not protected by crops or crop residue. À 
system of conservation tillage, such as disking or 
chiseling, that leaves all or part of the crop residue on 
the surface helps to control water erosion and 
conserves moisture. Grassed waterways, terraces, and 
contour farming help to control water erosion. Including 
grasses and legumes in the cropping sequence helps to 
control water erosion; improves and maintains organic 
matter content, fertility, and tilth; and increases the rate 
of water intake. Because of the hazard of water erosion, 
careful applications of water are needed to prevent crop 
damage and a reduction in soil productivity. 

This soil is suited to introduced or domesticated 
grasses for pasture. Using areas of this soil as pasture 
can help to control water erosion. Grasses can be 
rotated with other crops. Commonly grown species 
include smooth bromegrass. Overgrazing can reduce 
the vigor of plants and thus can cause the formation of 
small gullies and rills after periods of heavy rainfall. 
Proper stocking rates and rotation grazing help to keep 
the grasses in good condition. If the soil is used as 
hayland, timely mowing helps to maintain high 
productivity. Applying nitrogen and phosphate fertilizers 
improves the growth and vigor of the grasses. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival rates of adapted species are good, 
and growth rates are fair. The main concerns are 
drought and the weeds and grasses that compete with 
the trees for moisture. Irrigation can provide 
supplemental moisture during periods of low rainfall. 
Competing vegetation can be controlled by proper site 
preparation; by timely cultivation between the rows with 
conventional equipment; by cultivation practices, such 
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as hand hoeing or rototilling; or through application of 
appropriate herbicides. 

This soil is generally suited to septic tank absorption 
fields and dwellings. If the less sloping areas are 
selected as sites for sewage lagoons, some leveling 
and banking may be necessary. Lining or sealing 
sewage lagoons helps to prevent seepage. Larger 
buildings in the more sloping areas should be designed 
so that they conform to the natural slope of the land, or 
the building sites should be graded to a suitable 
gradient. The surface pavement and base material of 
roads and streets should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained base material helps to prevent the 
damage caused by low strength. The damage to roads 
and streets caused by frost action can be minimized by 
providing a good surface drainage system. Crowning 
the road by grading and providing adequate roadside 
ditches help to prevent the damage caused by wetness. 

The capability classification is lle-1, dryland, and 
lile-6, irrigated. The range site is Silty, and the 
windbreak suitability group is 3. 


Fm—Fillmore silt loam, 0 to 1 percent slopes. This 
very deep, nearly level, somewhat poorly drained soil is 
in upland depressions. It formed in loess. Ponding 
occurs for brief periods during wet seasons and after 
periods of heavy rainfall. Some areas receive runoff 
from adjacent soils. Areas range from 3 to 15 acres in 
size. 

Typically, the surface layer is gray, friable silt loam 
about 10 inches thick. The subsurface layer is light 
gray, friable silt loam about 5 inches thick. The subsoil 
is very firm silty clay about 35 inches thick. The upper 
part is dark gray, the next part is gray, and the lower 
part is grayish brown. The underlying material to a 
depth of more than 60 inches is light brownish gray silty 
clay. In places the soil does not have a light gray 
subsurface layer. 

Included with this soil in mapping are small areas of 
Moody and Trent soils. These soils have less clay in the 
subsoil than the Fillmore soil. Also, they are better 
drained. They are higher on the landscape than the 
Fillmore soil. They make up 5 to 15 percent of the unit. 

Permeability is very slow in the Fillmore soil. The 
available water capacity is high. The water intake rate is 
low. Runoff is very slow or ponded. Organic matter 
content is moderate. Natural fertility is medium. The 
perched seasonal high water table ranges from about 
0.5 foot above the surface during wet years to 1.0 foot 
below the surface during dry years. Tillage is often 
delayed because of wetness. The shrink-swell potential 
is high. 

Most areas of this soil are dry-farmed. The remaining 
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acreage is mainly used for pasture. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, and soybeans. It is usually too wet for alfalfa 
and oats unless drainage is provided. The main 
limitations are excessive wetness and ponding during 
wet seasons and after periods of heavy rainfall. A 
drainage system is needed for maximum crop 
production. The excessive wetness and ponding 
commonly delay planting. Crops are sometimes 
drowned following periods of heavy summer rainfall. 
The excessive wetness can hinder timely cultivation and 
the effective control of weeds. It can be overcome by 
land leveling and surface drainage ditches in areas 
where outlets are available. Terraces, grassed 
waterways, and contour farming in the higher adjacent 
areas help to control runoff. Applications of lime 
commonly are needed for maximum production. Using a 
System of conservation tillage that leaves crop residue 
on the surface, returning crop residue to the soil, 
growing green manure crops, applying feedlot manure, 
and including grasses and legumes in the cropping 
sequence can improve or maintain organic matter 
content, fertility, and tilth and increase the rate of water 
intake. 

if irrigated, this soil is suited to corn, grain sorghum, 
and soybeans. It is best suited to sprinkler irrigation 
systems. Ponding and excessive wetness commonly 
delay tillage and can damage crops. Terraces, grassed 
waterways, and diversions in the adjacent higher areas 
help to control runoff. If the soil is irrigated, the rate of 
water application should be adjusted to the low intake 
rate. 

This soil is suited to introduced grasses for pasture. 
Common species include reed canarygrass, birdsfoot 
trefoil, and tall fescue. Overgrazing or improper haying 
methods reduce productivity and the amount of 
protective plant cover. Proper stocking rates, rotation 
grazing, and weed control are needed for maximum 
forage production. If this soil is used as hayland, timely 
mowing helps to maintain high productivity. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
System, and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 

This soil is poorly suited to trees and shrubs grown 
as windbreaks. The species selected for planting should 
be those that are tolerant of occasional wetness and 
ponding. The weeds and grasses that compete with the 
trees for moisture can be controlled by proper site 
preparation; by timely cultivation between the rows with 
conventional equipment; by cultivation practices, such 
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as hand hoeing or rototilling; or through application of 
the appropriate herbicides. 

This soil is not suited to sanitary facilities and 
dwellings because of the ponding. A suitable alternative 
site should be selected. Constructing roads on suitable, 
well compacted fill material above the level of ponding 
and providing adequate roadside ditches and culverts 
help to prevent the damage caused by ponding. The 
surface pavement and base material of roads should be 
thick enough to compensate for the low strength of the 
soil. Providing coarse grained base material helps to 
prevent the damage caused by low strength. Mixing the 
base material with additives, such as hydrated lime, 
helps to prevent excessive shrinking and swelling. 

The capability classification is IIlw-2, dryland, and 
IVw-2, irrigated. The range site is Clayey Overflow, and 
the windbreak suitability group is 2W. 


Fu—Fluvaquents, silty, 0 to 2 percent slopes. 
These very deep, nearly level, very poorly drained soils 
are mainly on low bottom land along the Missouri River. 
They are frequently flooded. They formed in stratified, 
silty alluvium. Areas range from 5 to 1,000 acres in 
size. 

Typically, the surface layer is about 10 inches thick. 
It is black, mottled silt loam with a high content of 
decomposed organic material. The underlying material 
extends to a depth of more than 60 inches. It is dark 
gray, mottled silt loam in the upper part and light gray 
or white, stratified loam and silt loam in the lower part. 
It is calcareous in some areas. In some places the 
texture of the surface layer ranges from fine sandy loam 
to sand. 

Included with these soils in mapping are small areas 
of Albaton, Barney, and Obert soils. These included 
soils have a lower seasonal high water table than the 
Fluvaquents. They are not covered by water during 
most of the growing season. They are slightly higher on 
the landscape than the Fiuvaquents. Also included are 
areas of water that do not support plants. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate in the Fluvaquents. The 
available water capacity is high. Runoff is ponded. 
Organic matter content is high. The seasonal high water 
table ranges from 2 feet above the surface during wet 
years to about 1 foot below the surface during dry 
years. 

Areas of these soils are used mostly as wildlife 
habitat. Wetland wildlife species are the most abundant, 
but upland wildlife species also inhabit these areas, 
especially during dry periods. Some areas can be 
mowed for mulching material if the water table is below 
the surface. 
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Areas of these soils are too wet for cultivated crops 
or for introduced or native grasses for hayland or range. 


The vegetation is coarse and is unpalatable to livestock. 


Vegetation consists mainly of cattails, rushes, 
arrowheads, willows, and other water-tolerant plants. 

These soils are not suited to trees and shrubs grown 
as windbreaks because of the wetness. A few areas 
can be used for plantings that enhance recreational 
areas and wildlife habitat and for forests if trees and 
shrubs are planted by hand or if other special practices 
are applied. 

These soils are not suited to sanitary facilities or 
building site development because of the flooding and 
the wetness. A suitable alternative site should be 
selected. Constructing local roads on suitable, well 
compacted fill materia! above the level of ponding and 
flooding, providing adequate roadside ditches, and 
installing culverts help to prevent the damage caused 
by flooding and wetness. 

The capability classification is Vlllw-7, dryland, and 
the windbreak suitability group is 10. No range site is 
assigned. 


GaG—Gavins silt loam, 30 to 60 percent slopes. 
This shallow, very steep, well drained soil is on 
uplands. It formed in sediment weathered from soft 
siltstone bedrock. Areas range from 10 to 80 acres in 
size. 

Typically, the surface layer is grayish brown, very 
friable silt loam about 3 inches thick. Below this is a 
transitional layer of very pale brown, very friable silt 
loam about 5 inches thick. The underlying material is 
very pale brown silt loam about 4 inches thick. Very 
pale brown siltstone bedrock is at a depth of about 12 
inches. The soil is calcareous throughout. 

Included with this soil in mapping are small areas of 
Crofton, Redstoe, and Sansarc soils. Crofton soils are 
deep. They formed in loess. They are higher on the 
landscape than the Gavins soil. Redstoe soils are 
moderately deep over siltstone bedrock. They are in the 
slightly higher landscape positions. Sansarc soils have 
more clay than the Gavins soil. Also, they are higher on 
the landscape. Included soils make up 5 to 15 percent 
of the unit. 

Permeability is moderate in the Gavins soil. The 
available water capacity is very low. Runoff is very 
rapid. Organic matter content is moderate. Natural 
fertility is low. 

This soil supports native grasses and is used as 
range. Redcedar and bur oak grow along the lower 
north-facing slopes and drainageways in some areas. 

This soil is not suited to farming. It is too erodible 
and steep to be crossed safely with farm machinery. 

If this soil is used as range, the climax vegetation is 
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dominantly little bluestem, sideoats grama, western 
wheatgrass, blue grama, prairie dropseed, needlegrass, 
big bluestem, and threadleaf sedge. These species 
make up 95 percent or more of the total annual forage. 
Prairie sandreed, needleandthread, hairy grama, and 
forbs make up the rest. If continuous heavy grazing is 
allowed, little bluestem and big bluestem decrease in 
abundance and are replaced by sideoats grama, blue 
grama, hairy grama, prairie sandreed, sand dropseed, 
threadleaf sedge, and forbs. If overgrazing continues for 
many years, woody plants may invade the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing can help to 
maintain or improve the range condition. Properly 
located fences and livestock watering and salting 
facilities can result in a more uniform distribution of 
grazing. Livestock cannot easily cross very steep areas. 
Brush control may be needed in some areas to control 
the growth of woody plants. 

This soil is not suited to trees and shrubs grown as 
windbreaks. In some areas trees and shrubs can be 
planted only if special measures, such as specialized 
site preparation or irrigation, are applied. 

This soil is generally not suited to sanitary facilities or 
building site development because of the shallow depth 
to bedrock and the slope. A suitable alternative site 
should be selected. Cutting and filling are generally 
needed to provide a suitable grade for roads. The 
surface pavement and base materia! of roads should be 
thick enough to compensate for the low strength of the 
soil. Providing coarse grained base material helps to 
prevent the damage caused by low strength. 

The capability classification is VIls-4, dryland. The 
range site is Shallow Limy, and the windbreak suitability 
group is 10. 


Gf—Gibbon silt loam, 0 to 2 percent slopes. This 
very deep, nearly level, somewhat poorly drained soil is 
on bottom land. It formed in calcareous alluvium. It is 
subject to occasional flooding. Areas range from 5 to 
200 acres in size. 

Typically, the surface layer is dark gray, friable silt 
loam about 6 inches thick. The subsurface layer also is 
dark gray, friable silt loam about 6 inches thick. Below 
this is a transitional layer of gray, friable silty clay loam 
about 6 inches thick. The underlying material to a depth 
of more than 60 inches is light gray, mottled silty clay 
loam. It is calcareous throughout. In some places the 
surface soil is 20 to 30 inches thick. In some areas on 
the bottom land along the Missouri River, the soil is 
very fine sandy loam to a depth of more than 60 inches. 
In other areas sand is below a depth of 40 inches. 


Knox County, Nebraska 


included with this soil in mapping are small areas of 
Kezan, Ord, and Shell soils. Kezan soils are poorly 
drained. They are in landscape positions similar to 
those of the Gibbon soil. Ord soils are sandy in the 
lower part of the profile. They are in landscape 
positions similar to those of the Gibbon soil. Shell soils 
are well drained. They have a dark surface soil that is 
more than 20 inches thick. They are slightly higher on 
the landscape than the Gibbon soil. Also included are a 
few small areas of alkaline soils. Included soils make up 
5 to 15 percent of the unit. 

Permeability is moderately slow in the Gibbon soil. 
The available water capacity is high. The water intake 
rate is moderate. Runoff is slow. Organic matter content 
is moderate. Natural fertility is high. Tilth is good. The 
seasonal high water table ranges from about 1.5 feet 
below the surface during wet years to about 3.0 feet 
below the surface during dry years. The water table is 
generally highest in spring. 

More than half of the acreage of this soil is used for 
cultivated crops. The remaining acreage mainly 
supports native grasses. A few areas are irrigated. 
Some areas support introduced grasses for hay or 
pasture or support trees grown as windbreaks. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, and alfalfa. It is less well suited to 
small grain planted in the spring because the wetness 
in early spring delays planting. If suitable outlets are 
available, tile drains can lower the seasonal high water 
table and help to control wetness. Leaving crop residue 
on the surface and applying feedlot manure help to 
maintain fertility and tilth. 

If irrigated, this soil is suited to gravity or sprinkler 
systems. Corn, soybeans, and alfalfa are the main 
irrigated crops. The main limitation is wetness. If 
suitable outlets are available, tile drains can lower the 
seasonal high water table. Land leveling may be 
needed in areas where gravity systems are used. 
Leaving crop residue on the surface and applying 
feedlot manure help to maintain or improve fertility and 
tilth. 

This soil is suited to introduced grasses, such as 
bromegrass or orchardgrass, seeded in a mixture with 
alfalfa. The grazing season can be extended by 
managing cool-season grasses along with pastures of 
warm-season grasses. Overgrazing reduces the quality 
of the desired grasses. Grazing when the soil is wet can 
result in surface compaction, which makes grazing and 
haying more difficult. Proper stocking rates and rotation 
grazing help to keep the desired grasses in good 
condition. Applying nitrogen and phosphate fertilizers 
and irrigating improve the growth and vigor of the 
grasses. 

This soil is suited to native grasses used for range or 
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hayland. Overgrazing, untimely mowing, or improper 
mowing heights reduce the quality of native plants. 
Overgrazing when the soil is wet can result in surface 
compaction, which makes grazing and haying difficult. 
Proper grazing use, timely deferment of grazing and 
haying, and restricted use during wet periods help to 
keep the desired grasses in good condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. The species selected for planting should be 
those that are tolerant of wetness. Establishing 
seedlings may be difficult in spring during wet years. 
The grasses and weeds that compete with the trees for 
moisture can be controlled by cultivating between the 
rows, by applying the appropriate herbicides, or by 
rototilling. 

This soil is not suited to septic tank absorption fields 
because of the flooding, the wetness, and the restricted 
permeability. A suitable alternative site should be 
selected. Constructing sewage lagoons on fill material 
can raise the bottom of the lagoon high enough above 
the seasonal high water table. Diking the lagoons helps 
to prevent the damage caused by flooding. The soil is 
not suited to building site development because of the 
flooding and the wetness. A suitable alternative site 
should be selected. Constructing roads on suitable, well 
compacted fill material above the flood level and 
providing adequate roadside ditches and culverts help 
to prevent the damage caused by flooding and wetness. 
The damage to roads caused by frost action can be 
minimized by providing a good surface drainage system 
and a gravel moisture barrier in the subgrade. Crowning 
the road by grading and providing adequate roadside 
ditches help to prevent the damage caused by wetness. 

The capability classification is llw-4, dryland, and 
llw-6, irrigated. The range site is Subirrigated, and the 
windbreak suitability group is 2S. 


Hd—Hobbs silt loam, 0 to 2 percent slopes. This 
very deep, nearly level, well drained soil is on bottom 
land. It formed in stratified alluvium. It is subject to 
occasional flooding. Areas range from 5 to 100 acres in 
size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 7 inches thick. The underlying 
material is stratified grayish brown and light brownish 
gray silt loam about 28 inches thick. Below this to a 
depth of more than 60 inches is a buried soil of very 
dark grayish brown, friable silt loam. In some areas the 
underlying material has strata that contain carbonates 
or strata that have a high content of sand. In a few 
areas the soil has mottles below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Aowa, Coleridge, and Shell soils. Aowa and Coleridge 
soils are in landscape positions similar to those of the 
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Hobbs soil. Aowa soils have carbonates in the upper 
part of the profile. Coleridge soils are somewhat poorly 
drained. Shell soils have a dark surface soil that is 
more than 20 inches thick. They are slightly higher on 
the landscape than the Hobbs soil. Included soils make 
up 5 to 15 percent of the unit. 

Permeability is moderate in the Hobbs soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is slow. Organic matter content is 
moderate. Natural fertility is high. The soil is easy to till. 

About half of the acreage of this soil is dry-farmed. 
Some areas are irrigated. The remaining acreage 
supports cool-season and native grasses and is used 
for grazing. 

If dry-farmed, this soil is best suited to corn, 
soybeans, and grain sorghum. Alfalfa and oats are 
more susceptible to the damage caused by flooding, but 
they can be included in rotations. Flooding is the main 
hazard, but the damage to crops caused by flooding is 
seldom severe. Because of the flooding, reseeding the 
crop or delaying tillage and harvest may be necessary. 
Terraces, diversions, and a system of conservation 
tillage help to control runoff. A system of conservation 
tillage, such as no-till planting, that leaves all or part of 
the crop residue on the surface, returning crop residue 
to the soil, growing green manure crops, applying 
feedlot manure, and including grasses and legumes in 
the cropping sequence can improve or maintain organic 
matter content, fertility, and tilth and increase the rate of 
water intake. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. It is best suited to gravity and 
sprinkler irrigation systems. Some land leveling may be 
needed in areas where gravity systems are used. 
Flooding is the main hazard, but the damage to crops 
caused by flooding is seldom severe. Because of the 
flooding, reseeding the crop or delaying tillage and 
harvest may be necessary. Terraces, diversions, and a 
system of conservation tillage help to control runoff. A 
system of conservation tillage, such as no-till planting, 
that leaves all or part of the crop residue on the 
surface, returning crop residue to the soil, growing 
green manure crops, applying feedlot manure, and 
including grasses and legumes in the cropping 
sequence can improve or maintain organic matter 
content, fertility, and tilth and increase the rate of water 
intake. 

This soil is suited to introduced grasses for pasture. 
Commonly grown species include smooth bromegrass 
and orchardgrass. Overgrazing or improper haying 
methods reduce productivity and the amount of 
protective plant cover. Rotation grazing and applications 
of fertilizer are needed for maximum forage production. 
If this soil is used as hayland, timely mowing helps to 
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maintain high productivity. Flooding can be a hazard. 

This soil is suited to range and hay. Continuous 
heavy grazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, timely deferment of 
grazing and haying, and a planned grazing system help 
to keep the native plants in good condition. Although 
flooding is brief, it can deposit debris and weed seeds. 
Grazing when the soil is wet can result in surface 
compaction. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are good. The weeds and grasses that compete 
with the trees for moisture can be controlled by proper 
site preparation; by timely cultivation between the rows 
with conventional equipment; by cultivation practices, 
such as hand hoeing or rototilling; or through 
applications of the appropriate herbicides. 

This soil is not suited to septic tank absorption fields 
because of the flooding. A suitable alternative site 
should be selected. Diking sewage lagoons helps to 
prevent the damage caused by flooding. The soil is not 
suited to building site development because of the 
flooding. A suitable alternative site should be selected. 
The surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. Constructing roads on suitable, 
well compacted fill material above the flood level and 
providing adequate roadside ditches and culverts help 
to prevent the damage caused by flooding. 

The capability classification is IIw-3, dryland, and 
IIw-6, irrigated. The range site is Silty Overflow, and the 
windbreak suitability group is 1. 


Ho—Hord silt loam, 0 to 2 percent slopes. This 
very deep, nearly level, well drained soil is on stream 
terraces. It formed in silty alluvium and loess. Areas 
range from 5 to 40 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 7 inches thick. The subsurface 
layer also is dark grayish brown, friable silt loam. It is 
about 10 inches thick. The subsoil is dark grayish brown 
and grayish brown, friable silt loam about 29 inches 
thick. The underlying material to a depth of more than 
60 inches is light brownish gray, calcareous silt loam. In 
places the surface soil is less than 20 inches or more 
than 40 inches thick. In some areas calcium carbonate 
is below a depth of 48 inches. In other areas mottles or 
sandy strata are in the underlying material. 

Included with this soil in mapping are small areas of 
Alcester and Shell soils. Alcester soils are in the slightly 
higher positions on foot slopes. Shell soils are stratified 
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in the lower part of the profile. They are in the slightly 
lower landscape positions. Included soils make up 5 to 
15 percent of the unit. 

Permeability is moderate in the Нога soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is slow. Organic matter content is 
moderate. Natural fertility is high. The soil is easy to till. 

Most of the acreage of this soil is dry-farmed. Some 
areas are irrigated. The remaining acreage is used for 
pasture or range. 

If dry-farmed, this soil is suited to corn, soybeans, 
grain sorghum, alfalfa, oats, and wheat. A system of 
conservation tillage, such as no-till planting, chiseling, 
or disking, that leaves all or part of the crop residue on 
the surface conserves moisture. Returning crop residue 
to the soil, growing green manure crops, and applying 
feedlot manure can improve or maintain organic matter 
content, fertility, and tilth and increase the rate of water 
intake. 

If irrigated, this soil is suited to corn, soybeans, grain 
sorghum, and alfalfa. It is suited to gravity and sprinkler 
irrigation systems. Some land leveling may be needed 
in areas where gravity systems are used. A system of 
conservation tillage, such as chiseling or disking, that 
leaves all or part of the crop residue on the surface 
conserves moisture. Returning crop residue to the soil, 
growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth and increase the rate of water intake. 

This soil is suited to introduced or domesticated 
grasses for pasture. Grasses can be rotated with other 
crops. Commonly grown species include smooth 
bromegrass. Overgrazing or improper haying methods 
reduce productivity and the amount of protective plant 
cover. Rotation grazing and applications of fertilizer are 
needed for maximum forage production. If the soil is 
used as hayland, timely mowing helps to maintain high 
productivity. The grazing season can be extended by 
managing cool-season grasses along with pastures of 
warm-season grasses. Irrigation water can be applied 
by sprinkler or gravity systems. 

This soil is suited to native grasses used for range. 
Overgrazing or improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are good. The weeds and grasses that compete 
with the trees for moisture can be controlled by proper 
site preparation; by timely cultivation between the rows 
with conventional equipment; by cultivation practices, 
such as hand hoeing or rototilling; or through 
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applications of the appropriate herbicides. 

This soil is generally suited to septic tank absorption 
fields, dwellings, and small commercial buildings. On 
sites for sewage lagoons, lining or sealing the lagoon 
helps to prevent seepage. The surface pavement and 
base material of roads should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained base material helps to prevent the 
damage caused by low strength. 

The capability classification is 1-1, dryland, and 1-6, 
irrigated. The range site is Silty Lowland, and the 
windbreak suitability group is 1. 


If—inavale fine sand, 0 to 2 percent slopes. This 
very deep, nearly level, excessively drained soil is on 
bottom land. It formed in sandy alluvium. Some areas 
are near stream channels and are hummocky. The soil 
is subject to rare flooding, mainly in the spring after 
periods of rapid snowmelt or heavy rainfall. Areas range 
from 5 to 50 acres in size. 

Typically, the surface layer is grayish brown, loose 
fine sand about 5 inches thick. Below this is a 
transitional layer of light brownish gray, loose fine sand 
about 9 inches thick. The underlying material to a depth 
of more than 60 inches is light gray, stratified fine sand. 
In some places the surface layer is dark and is more 
than 5 inches thick. In other places the surface layer is 
loamy sand or sandy loam. In some areas a thin, dark 
buried layer is in the lower part of the profile. In other 
areas coarse sand or gravelly coarse sand is below a 
depth of 20 inches. 

Included with this soil in mapping are small areas of 
Barney, Boel, and Orwet soils. Barney and Orwet soils 
are lower on the landscape than the Inavale soil. They 
are very poorly drained and poorly drained. Boel soils 
are somewhat poorly drained. They are in the slightly 
lower landscape positions. Also included are areas that 
have slopes of more than 2 percent, some small areas 
that are gravelly, and a few lower areas that are 
frequently flooded. Included areas make up 5 to 15 
percent of the unit. 

Permeability is rapid in the Inavale soil. The available 
water capacity is low. The water intake rate is very 
high. Runoff is slow. Organic matter content and natural 
fertility are low. 

A large acreage of this soil supports native grasses 
and is used for range or hayland. Some areas support 
trees. 

If dry-farmed, this soil is not suited to cultivated 
crops. In areas that do not have a cover of grasses, the 
soil is droughty and highly susceptible to soil blowing. 

if irrigated, this soil is poorly suited to corn, alfalfa, 
and cool-season grasses. It is suited only to sprinkler 
systems. Frequent, light applications of water are 
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needed to prevent leaching of plant nutrients below the 
root zone. Planting winter cover crops and leaving crop 
residue on the surface help to contro! soil blowing. 
Applying barnyard manure can improve or maintain 
organic matter content and fertility. 

If this scil is used as range or hayland, the climax 
vegetation is dominantly sand bluestem, little bluestem, 
prairie sandreed, needleandthread, and switchgrass. 
These species make up 95 percent or more of the total 
annual forage. Blue grama, sand dropseed, 
porcupinegrass, indiangrass, sedges, and forbs make 
up the rest. If continuous heavy grazing is allowed, 
sand bluestem, indiangrass, little bluestem, and 
switchgrass decrease in abundance and are replaced 
by prairie sandreed, needleandthread, sand dropseed, 
blue grama, porcupinegrass, sedges, and forbs. If 
overgrazing continues for many years, the native plants 
lose vigor and are unable to stabilize the site. As a 
result, soil blowing is excessive and blowouts can 
occur. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. Areas previously used as cropland should be 
reseeded to a suitable grass mixture if they are used as 
range. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain healthy and 
vigorous, The forage should be harvested only every 
other year. During the year in which the forage is not 
harvested, the hayland should be used only as fall or 
winter range. 

This soil is suited to trees and shrubs grown as 
windbreaks. Because the soil is loose, trees should be 
planted in a shallow furrow with as little disturbance of 
the soil as possible. Young seedlings can be damaged 
by high winds and can be covered by drifting sand. Soil 
blowing can be controlled by maintaining strips of sod 
between the tree rows. The weeds and undesirable 
grasses that compete with trees for moisture can be 
controlled by hand hoeing. 

Seepage can result in pollution of underground water 
supplies in areas used for septic tank absorption fields. 
The soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. Lining or 
sealing sewage lagoons helps to prevent seepage. The 
walls or sides of shallow excavations can slough or 
cave unless they are shored. Constructing dwellings 
and buildings on raised, well compacted fill material 
helps to prevent the structural damage caused by 
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flooding. Constructing roads on suitable, well 
compacted fill material above the flood level and 
providing adequate roadside ditches and culverts help 
to prevent the road damage caused by flooding. 

The capability classification is Vle-5, dryland, and 
IVe-12, irrigated. The range site is Sandy Lowland, and 
the windbreak suitability group is 7. 


1g—1navale fine sand, channeled, 0 to 2 percent 
slopes. This very deep, nearly level, excessively 
drained soil is on bottom land. It formed in sandy 
alluvium. It is frequently flooded for very brief periods. 
Flooding can deposit trash and debris on the surface in 
some areas. Areas of this soil are long and narrow and 
are dissected by stream channels or old dry creek beds 
and channels that meander through the flood plains. 
Individual areas range from 5 to 200 acres in size. 

Typically, the surface layer is pale brown, loose fine 
sand about 7 inches thick. The subsurface layer is light 
brownish gray, very friable fine sandy loam about 3 
inches thick. The underlying material extends to a depth 
of more than 60 inches. The upper part is light brownish 
gray fine sand that has thin strata of loam. The lower 
part is white sand that has thin strata of gravelly coarse 
sand. In some places the surface layer is loamy fine 
sand, fine sandy loam, loam, silty clay loam, or silty 
clay. In other places the underlying material is gravelly 
coarse sand. In a few areas the lower part of the 
underlying material is loamy or clayey material. 

Included with this soil in mapping are small areas of 
Aowa, Barney, and Boel soils. Aowa soils are stratified 
and silty. They are lower on the landscape than the 
Inavale soil. Barney soils are very poorly drained. They 
are in the lower positions in old stream channels. Boel 
soils are somewhat poorly drained. They are in the 
slightly lower landscape positions. Also included are 
higher areas of Inavale soils that are subject to rare 
flooding, low marshy areas that are covered by water 
throughout much of the year, a few small areas of sand 
or gravelly sand that do not support vegetation, and 
steep streambanks and narrow gullied areas. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is rapid in the Inavale soil. The available 
water capacity, organic matter content, and natural 
fertility are low. Runoff is slow. 

Most of the acreage of this soil is used for range or 
wildlife habitat. Trees and shrubs are scattered 
throughout areas of this soil. 

This soil is not suited to cultivated crops because of 
the hazard of flooding and the high susceptibility to soil 
blowing in areas that are not covered by vegetation. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly sand bluestem, little bluestem, 
prairie sandreed, needleandthread, and switchgrass. 


Knox County, Nebraska 


These species make up 80 percent or more of the total 
annual forage. Blue grama, sand dropseed, bluegrass, 
indiangrass, sedges, and forbs make up the rest. If 
continuous heavy grazing is allowed, sand bluestem, 
indiangrass, little bluestem, and switchgrass decrease 
in abundance and are replaced by prairie sandreed, 
needleandthread, sand dropseed, blue grama, sedges, 
and forbs. If overgrazing continues for many years, blue 
grama, bluegrass, needleandthread, Scribner panicum, 
sedges, and forbs dominate the site. If overgrazing 
continues for many years, the native plants lose vigor 
and are unable to stabilize the site. As a result, soil 
blowing is excessive and blowouts can form. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. Areas previously used as cropland should be 
reseeded to a suitable grass mixture if they are used as 
range. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain healthy and 
vigorous. The forage should be harvested only every 
other year. During the year in which the forage is not 
harvested, the hayland should be used only as fall or 
winter range. 

This soil is generally not suited to trees and shrubs 
grown as windbreaks because of the hazard of flooding. 
Some small areas can be used for plantings that 
enhance recreational areas and wildlife habitat or for 
forests if trees and shrubs are hand planted or if other 
special practices are applied. Wooded or brushy areas 
that are not used for grazing can provide excellent 
habitat for wildlife. 

This soil is not suited to sanitary facilities or to 
building site development because of the flooding. A 
suitable alternative site should be selected. The walls or 
sides of shallow excavations can slough or cave unless 
they are shored. Constructing roads on suitable, well 
compacted fill material above the flood level and 
providing adequate roadside ditches and culverts help 
to prevent the road damage caused by flooding. 

The capability classification is Viw-7, dryland. The 
range site is Sandy Lowland, and the windbreak 
suitability group is 10. 


th—Inavale loamy fine sand, 0 to 2 percent slopes. 
This very deep, nearly level, excessively drained soil is 
on bottom land. It formed in sandy alluvium. Areas are 
commonly long and narrow and are on the highest part 
of the flood plain near the stream channel. Some areas 
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are dissected by shallow drainage channels. The soil is 
subject to rare flooding. Areas range from 5 to 800 
acres in size. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 11 inches thick. Below 
this is a transitional layer of light brownish gray, very 
friable loamy fine sand about 6 inches thick. The 
underlying material to a depth of more than 60 inches is 
Stratified light gray and white fine sand. In some places 
the dark surface soil is more than 20 inches thick. In 
other places mottles are below a depth of 42 inches. In 
some areas the surface layer is fine sandy loam. 

Included with this soil in mapping are small areas of 
Boel, Ord, and Orwet soils. Boel and Ord soils are 
Slightly lower on the landscape than the Inavale soil. 
They are somewhat poorly drained. Orwet soils are in 
the lower landscape positions. They are poorly drained. 
Also included are some low areas that are frequently 
flooded for short periods following heavy rainfall. 
Included areas make up 5 to 15 percent of the unit. 

Permeability is rapid in the Inavale soil. The available 
water capacity, natural fertility, and organic matter 
content are low. The water intake rate is very high. 
Runoff is slow. The soil can be easily tilled. 

About half of the acreage of this soil is cropland. The 
remaining acreage supports native grasses and is used 
for grazing or hay. A few trees and shrubs are in some 
areas. A few small areas are used as irrigated cropland. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, and soybeans. It is generally better suited to 
small grain and alfalfa, which grow in spring when the 
amount of rainfall is highest. Soil blowing is a hazard. A 
system of conservation tillage, such as no-till planting or 
disking, that leaves crops, grasses, or crop residue on 
the surface helps to control soil blowing, conserves 
moisture, and helps to maintain organic matter content 
and fertility. 

If irrigated, this soil is suited to corn, soybeans, small 
grain, alfalfa, and cool-season grasses. It is best suited 
to sprinkler systems. Frequent applications of water are 
needed because the available water capacity is low. 
Light applications of water are needed to prevent 
excessive leaching of plant nutrients below the root 
zone. Returning crop residue to the soil and applying 
barnyard manure can improve or maintain organic 
matter content and fertility. Leaving crop residue on the 
surface helps to control soil blowing. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
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windbreaks. Soil blowing can be controlled by 
maintaining strips of sod or a cover crop between the 
tree rows. Cultivation generally should be restricted to 
the tree rows. The weeds and undesirable grasses that 
compete with the trees for moisture can be controlled 
by rototilling or hand hoeing. Drip irrigation systems can 
provide the moisture needed during the first few years 
after the trees are planted. 

Seepage can result in pollution of underground water 
supplies in areas used for septic tank absorption fields. 
The soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. Lining or 
sealing sewage lagoons helps to prevent seepage. The 
walls or sides of excavations can slough or cave unless 
they are shored. Constructing dwellings and buildings 
on raised, well compacted fill material helps to prevent 
the structural damage caused by flooding. Constructing 
roads on suitable, well compacted fill material above the 
flood level and providing adequate roadside ditches and 
culverts help to prevent the road damage caused by 
flooding. 

The capability classification is IVe-5, dryland, and 
Ille-11, irrigated. The range site is Sandy Lowland, and 
the windbreak suitability group is 5. 


im—inavale fine sandy loam, 0 to 2 percent 
slopes. This very deep, nearly level, excessively 
drained soil is on bottom land. It formed in sandy 
alluvium. It is subject to rare flooding. Areas are 
commonly long and narrow. They range from 5 to 50 
acres in size. 

Typically, the surface layer is grayish brown, very 
friable fine sandy loam about 6 inches thick. The 
subsurface layer is dark grayish brown, friable fine 
sandy loam about 12 inches thick. The underlying 
material extends to a depth of more than 60 inches. 
The upper part is light brownish gray loamy fine sand 
that has thin strata of fine sandy loam. The lower part is 
light gray fine sand. In some places the dark surface 
soil is more than 20 inches thick. In other places the 
surface layer is loam or loamy sand. In some areas 
gravelly coarse sand is below a depth of 40 inches. In 
other areas mottles are below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Boel and Ord soils. These soils are slightly lower on the 
landscape than the Inavale soil. They are somewhat 
poorly drained. They make up 5 to 15 percent of the 
unit. 

Permeability is rapid in the Inavale soil. The available 
water capacity is moderate. The water intake rate is 
very high. Runoff is slow. Organic matter content is low. 
Natural fertility is medium. The soil can be tilled 
throughout a wide range in moisture content. 

About half of the acreage of this soil is used as 


Soil Survey 


cropland. Some of these areas are irrigated. The 
remaining areas support introduced or native grasses 
and are used for grazing or hay. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, alfalfa, small grain, and soybeans. Soil 
blowing is a moderate hazard in areas where the 
surface is not adequately protected by crops or crop 
residue. A system of conservation tillage, such as no-till 
planting or disking, that leaves all or part of the crop 
residue on the surface helps to control soil blowing. 
Row crops can be rotated with small grain and 
legumes. Returning crop residue to the soil and 
applying barnyard manure can improve or maintain 
organic matter content and fertility. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, alfalfa, small grain, and introduced grasses. 
Some land leveling may be needed in areas where 
gravity systems are used. Keeping the length of runs 
somewhat short can minimize the amount of water lost 
because of deep percolation into the sandy underlying 
material. The soil is best suited to sprinkler systems. 
Excessive watering can result in leaching of fertilizers  : 
into the water table. A system of conservation tillage, 
such as no-till planting or disking, that leaves all or part 
of the crop residue on the surface helps to control soil 
blowing. Returning crop residue to the soil, growing 
green manure crops, and applying barnyard manure 
can improve or maintain organic matter content and 
fertility. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes can be 
rotated with other crops. Cool-season grasses, such as 
smooth bromegrass or orchardgrass, are suitable 
species. They can be seeded alone or in a mixture with 
a legume, such as alfalfa. The grazing season can be 
extended by managing cool-season grasses along with 
warm-season grasses. Rotation grazing and proper 
stocking rates help to keep the grasses in good 
condition. Applying nitrogen and phosphate fertilizers 
can improve the growth and vigor of the grasses. 
Weeds can be controlled by using appropriate 
herbicides. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Trees grow well after taproots reach the 
water table, which is 5 to 15 feet below the surface. 
Insufficient moisture and soil blowing are the main 
hazards when trees are established. Soil blowing can 
be controlled by maintaining strips of sod or a cover 
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crop between the tree rows. Drip irrigation systems can 
provide the moisture needed during dry periods. Weeds 
and undesirable grasses can be controlled by cultivating 
with conventional equipment, by rototilling or hand 
hoeing, or by applying herbicides in a timely manner. 

This soil readily absorbs but does not adequately 
filter the effluent in septic tank absorption fields. The 
poor filtering capacity can result in the pollution of 
underground water supplies. Lining or sealing sewage 
lagoons helps to prevent seepage. The walls or sides of 
shallow excavations can slough or cave unless they are 
shored. Constructing dwellings and buildings on raised, 
well compacted fill material helps to prevent the 
structural damage caused by flooding. Constructing 
roads on suitable, well compacted fill material above the 
flood level and providing adequate roadside ditches and 
culverts help to prevent the road damage caused by 
flooding. 

The capability classification is Ille-3, dryland, and 
Ше-11, irrigated. The range site is Sandy Lowland, and 
the windbreak suitability group is 5. 


Ke—Kezan silt loam, 0 to 2 percent slopes. This 
very deep, nearly level, poorly drained soil is on bottom 
land along narrow upland drainageways. It formed in 
silty alluvial sediments. It is subject to occasional 
flooding. Areas range from 5 to 100 acres in size. 

Typically, the surface layer is stratified grayish brown 
and brown, mottled, friable, calcareous silt loam about 
10 inches thick. The underlying material is stratified light 
brownish gray and grayish brown, mottled, calcareous 
silt loam about 12 inches thick. A buried layer of dark 
gray, friable silt loam about 10 inches thick is at a depth 
of about 22 inches. Below this to a depth of more than 
60 inches is dark gray, mottled silty clay loam. 

Included with this soil in mapping are small areas of 
Aowa, Coleridge, and Obert soils. Aowa soils are higher 
on the landscape than the Kezan soil. They are well 
drained. The somewhat poorly drained Coleridge soils 
are in landscape positions similar to those of the Kezan 
soil. They have a thick, dark, noncalcareous surface 
Soil. Obert soils are lower on the landscape than the 
Kezan soil. They are very poorly drained. Included soils 
make up 5 to 15 percent of the unit. 

Permeability is moderate in the Kezan soil. The 
available water capacity is high. Runoff is slow. Organic 
matter content is moderate. Natural fertility is medium. 
Depth to the seasonal high water table ranges from 
about 1 foot during wet years to about 3 feet in most 
dry years. 

Most of the acreage of this soil supports introduced 
or native grasses and is used for grazing. Some areas 
are used for wetland wildlife habitat. A few areas are 
farmed. 
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If dry-farmed, this soil is poorly suited to cultivated 
crops because of the wetness and the hazard of 
flooding. It is best suited to corn, grain sorghum, and 
soybeans. Alfalfa and oats are also grown, but they are 
more susceptible to damage from flooding than other 
crops. 

This soil is not suited to irrigation because of the 
wetness and flooding. It warms up slowly in the spring, 
and tillage is commonly delayed. Reseeding of crops 
may be necessary. 

This soil is suited to introduced grasses for pasture 
or hay. Commonly grown species include smooth 
bromegrass, orchardgrass, reed canarygrass, and 
bluegrass. Rotation grazing and applications of fertilizer 
are needed for maximum forage production. In areas 
used as hayland, flooding can be a hazard. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly big bluestem, indiangrass, 
prairie cordgrass, and switchgrass. These species make 
up 65 percent or more of the total annual forage. 
Bluejoint, reedgrass, northern reedgrass, slender 
wheatgrass, sedges, rushes, and forbs make up the 
rest. If continuous heavy grazing is allowed or the soil is 
improperly harvested for hay, big bluestem, prairie 
cordgrass, switchgrass, and indiangrass decrease in 
abundance and are replaced by reedgrass, slender 
wheatgrass, western wheatgrass, and sedges. If the 
range is overseeded, timothy, redtop, and red clover 
also increase in abundance. If overgrazing continues for 
many years, bluegrass, western wheatgrass, sedges, 
rushes, and forbs dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.9 animal unit months per acre. 
A planned grazing system that includes proper grazing 
use, timely deferment of grazing and haying, and 
restricted use during very wet periods help to maintain 
or improve the range condition. Properly located fences 
and livestock watering and salting facilities can result in 
a more uniform distribution of grazing. Grazing and 
operating heavy machinery when the soil is wet can 
result in surface compaction and the formation of small 
mounds and ruts, which make grazing and harvesting 
hay difficult. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain vigorous. After the 
ground is frozen, livestock can graze without damaging 
the meadows. The livestock should be removed in the 
spring before the ground thaws and the water table 
reaches a high level. 

This soil is suited to trees and shrubs grown as 
windbreaks. The species selected for planting should be 
those that are tolerant of wetness and flooding. The 
wetness may restrict machine planting during the spring 
in some years. Weeds and grasses can be controlled 
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by cultivating between the tree rows, hand hoeing or 
rototilling, or applying appropriate herbicides. 

This soil is not suited to septic tank absorption fields 
or building site development because of the flooding 
and the wetness. A suitable alternative site should be 
selected. Constructing sewage lagoons on fill material 
can raise the bottom of the lagoon high enough above 
the seasonal high water table and the flood level. Diking 
the lagoons helps to prevent the damage caused by 
flooding. The surface pavement and base material of 
roads should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. Constructing roads on suitable, well 
compacted fill material above the flood level and 
providing adequate roadside ditches and culverts help 
to prevent the road damage caused by flooding and 
wetness. The damage to roads caused by frost action 
can be minimized by providing a good surface drainage 
system and a gravel moisture barrier in the subgrade. 
Crowning the road by grading and constructing 
adequate roadside ditches help to prevent the damage 
caused by wetness. 

The capability classification is IVw-7, dryland. The 
range site is Wet Subirrigated, and the windbreak 
suitability group is 2W. 


KzB—Kezan silt loam, channeled, 0 to 2 percent 
slopes. This very deep, nearly level, poorly drained soil 
is on bottom land. It formed in silty alluvial sediments. It 
is dissected by meandering stream channels that are 1 
to 5 feet deep. It is frequently flooded. Areas are long 
and narrow. They range from 5 to 100 acres in size. 

Typically, the surface layer is stratified grayish brown 
and light gray, mottled, friable, calcareous silt loam 
about 12 inches thick. The underlying material is 
stratified light brownish gray and grayish brown, 
mottled, calcareous silt loam about 10 inches thick. A 
buried soil is at a depth of about 22 inches. It is about 
22 inches thick. It is very dark gray, friable silt loam in 
the upper part and dark gray, firm silty clay loam in the 
lower part. Below this to a depth of more than 60 inches 
is gray, mottled silty clay loam. 

Included with this soil in mapping are small areas of 
Aowa, Coleridge, and Obert soils. Aowa soils are higher 
on the landscape than the Kezan soil. They are well 
drained. The somewhat poorly drained Coleridge soils 
are in landscape positions similar to those of the Kezan 
soil. They have a thick, dark, noncalcareous surface 
soil. Obert soils are in the lowest landscape positions. 
They are very poorly drained. Included soils make up 5 
to 15 percent of the unit. 

Permeability is moderate in the Kezan soil. The 
available water capacity is high. Runoff is slow. Organic 
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matter content is moderate. Natural fertility is medium. 
The seasonal high water table ranges from about 1 foot 
below the surface during wet years to 3 feet below the 
surface during dry years. 

Most of the acreage of this soil supports native 
grasses or introduced cool-season grasses and is used 
for grazing. Some areas are mowed for hay. A few 
areas are used as cropland. 

This soil is not suited to crops because of the 
flooding and the meandering drainage channels that 
generally cannot be crossed with tillage equipment. 

This soil is suited to introduced grasses for pasture 
or hay. Smooth bromegrass, orchardgrass, reed 
canarygrass, and creeping foxtail are suitable species. 
Rotation grazing and applications of fertilizer are 
needed for maximum forage production. Sediments 
deposited by floodwater may partially cover the grasses 
and reduce their vigor and growth. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly big bluestem, indiangrass, 
prairie cordgrass, and switchgrass. These species make 
up 65 percent or more of the total annual forage. 
Bluejoint reedgrass, northern reedgrass, slender 
wheatgrass, sedges, rushes, and forbs make up the 
rest. If the soil is subject to continuous heavy grazing or 
improperly harvested for hay, big bluestem, prairie 
cordgrass, switchgrass, and indiangrass decrease in 
abundance and are replaced by reedgrass, slender 
wheatgrass, western wheatgrass, plains muhly, and 
sedges. If the range is overseeded, timothy, redtop, and 
red clover also increase in abundance. If overgrazing or 
improper haying methods continue for many years, 
bluegrass, western wheatgrass, sedges, rushes, and 
forbs dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.9 animal unit months per acre. 
A planned grazing system that includes proper grazing 
use, timely deferment of grazing and haying, and 
restricted use during very wet periods help to maintain 
or improve the range condition. Properly located fences 
and livestock watering and salting facilities can result in 
a more uniform distribution of grazing. Grazing and 
operating heavy machinery when the soil is wet can 
result in surtace compaction and the formation of small 
mounds and ruts, which make grazing and harvesting 
hay difficult. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain vigorous. After the 
ground is frozen, livestock can graze without damaging 
the meadows. The livestock should be removed in the 
spring before the ground thaws and the water table 
reaches a high level. 

This soil is generally unsuited to trees and shrubs 
grown as windbreaks. Some small areas can be used 
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for plantings that enhance recreational areas and 
wildlife habitat and for forests. The species selected for 
planting should be those that are tolerant of wetness 
and flooding. The wetness may restrict machine 
planting during the spring in most years. Weeds and 
grasses can be controlled by cultivating between the 
tree rows with conventional equipment, hoeing by hand 
or rototilling, or applying appropriate herbicides. 

This soil is not suited to septic tank absorption fields 
or building site development because of the flooding 
and the wetness. A suitable alternative site should be 
selected. Constructing sewage lagoons on fill material 
can raise the bottom of the lagoon high enough above 
the seasonal high water table and the flood level. Diking 
the lagoons helps to prevent the damage caused by 
flooding. The surface pavement and base material of 
roads should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained base 
material helps to prevent the damage caused by low 
strength. Constructing roads on suitable, well 
compacted fill material above the flood level and 
providing adequate roadside ditches and culverts help 
to prevent the road damage caused by flooding and 
wetness. The damage to roads caused by frost action 
can be minimized by providing a good surface drainage 
system and a gravel moisture barrier in the subgrade. 
Crowning the road by grading and constructing 
adequate roadside ditches help to prevent the damage 
caused by wetness. 

The capability classification is Viw-7, dryland. The 
range site is Wet Subirrigated, and the windbreak 
suitability group is 10. 


LbD—Labu silty clay, 6 to 11 percent slopes. This 
moderately deep, well drained, strongly sloping soil is 
on upland side slopes, knolls, and ridges. It formed in 
material weathered from dark shale bedrock. Areas 
range from 5 to 100 acres in size. 

Typically, the surface layer is grayish brown, firm, 
calcareous silty clay about 6 inches thick. The subsoil is 
grayish brown, very firm, calcareous clay about 20 
inches thick. The underlying material is light olive gray, 
calcareous clay about 9 inches thick. Light gray shale 
bedrock is at a depth of about 35 inches. In some 
places the shale bedrock is below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Bristow, Lynch, Sansarc, and Verdel soils. Bristow and 
Lynch soils are slightly lower on the landscape than the 
Labu soil. Also, they formed in lighter colored shale 
bedrock. Bristow soils are shallow. Lynch soils are 
moderately deep over shale bedrock. Sansarc soils are 
on convex shoulder slopes and ridgetops in the slightly 
higher landscape positions. They are shallow over shale 
bedrock. Verdel soils are very deep. They are on foot 
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slopes in the lower landscape positions. They have a 
thick, dark surface soil. Included soils make up 5 to 15 
percent of the unit. 

Permeability is slow in the Labu soil. The available 
water capacity is low. The water intake rate is very low. 
Runoff is medium or rapid. Organic matter content is 
moderately low. Natural fertility is low. Working the soil 
and maintaining tilth are difficult. Ponding occurs if the 
Soil is worked when too wet. Cracks can form when the 
soil is dry. The shrink-swell potential is high. The soil 
releases water slowly to plants. 

This soil is used as cropland or range. 

If dry-farmed, this soil is poorly suited to cultivated 
crops. Small grain, grain sorghum, and alfalfa are the 
main crops. Corn is grown in some areas. Water 
erosion is a hazard. Terraces, contour farming, and 
crop residue management help to control erosion. A 
cover of grasses helps to contro! erosion in natural 
drainageways. A cropping system that includes grasses 
and legumes improves tilth and the organic matter 
content. 

If irrigated, this soil is poorly suited to cropland. It is 
best suited to alfalfa and grain sorghum. It is suited only 
to sprinkler systems. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
commonly rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with a legume, such as alfalfa. 
Water erosion can be a hazard. Overgrazing can 
reduce the vigor of plants and thus can cause the 
formation of rills after periods of heavy rainfall. Guily 
erosion is a severe hazard in drainageways. The 
grazing season can be extended by managing cool- 
season grasses along with pastures of warm-season 
grasses. Rotation grazing and proper stocking rates 
help to keep the grasses in good condition. Applying 
nitrogen and phosphate fertilizers improves the growth 
and vigor of the grasses. Weeds can be controlled if the 
appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 

This soil is poorly suited to trees and shrubs grown 
as windbreaks. Because of the high content of clay, the 
Soil should be worked when moist but not wet. The high 
content of clay restricts the growth of trees and shrubs. 
The species selected for planting should be those that 
are extremely tolerant of drought. Planting trees on the 
contour helps to control runoff and erosion. Weeds can 
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be controlled by cultivating with conventional equipment 
and applying the appropriate herbicides in a timely 
manner. 

This soil is not suited to septic tank absorption fields 
because of the slow permeability. A suitable alternative 
site should be selected. On sites for sewage lagoons, 
grading is needed to modify the slope and to shape the 
lagoon. The soil should be worked only during the 
proper moisture conditions. Working the soil is hindered 
by the slope. Strengthening the foundation of buildings 
and backfilling with coarse textured material help to 
prevent the structural damage caused by shrinking and 
swelling. The surface pavement and base material of 
roads and streets should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained subgrade or base material helps to 
prevent the damage caused by low strength. Mixing the 
base material with additives, such as hydrated lime, 
helps to prevent shrinking and swelling. Slides are a 
hazard during wet periods. 

The capability classification is IVe-4, dryland, and 
IVe-1, irrigated. The range site is Clayey, and the 
windbreak suitability group is 4C. 


LcF—Labu-Sansarc complex, 11 to 30 percent 
slopes. These well drained, moderately steep and 
steep soils are on upland ridges and side slopes. They 
are moderately deep and shallow over shale bedrock. 
Some catsteps and soil slips occur in areas of these 
soils. The Labu soil is on the long, smooth, lower 
slopes. The Sansarc soil is on ridgetops and shoulder 
slopes along drainageways. Most areas of these soils 
are deeply dissected by drainageways. Individual areas 
range from 5 to more than 500 acres in size. They are 
55 to 65 percent Labu soil and 20 to 30 percent 
Sansarc soil. The two soils occur as areas so intricately 
mixed that separating them in mapping was not 
practical. 

Typically, the surface layer of the Labu soil is dark 
grayish brown, firm, calcareous silty clay about 4 inches 
thick. The subsoil is about 21 inches thick. The upper 
part is grayish brown, very firm, calcareous silty clay, 
and the lower part is light olive gray, very firm, 
calcareous clay. The underlying material is light olive 
gray, calcareous clay about 9 inches thick. Light gray, 
calcareous shale bedrock is at a depth of about 34 
inches. 

Typically, the surface layer of the Sansarc soil is dark 
grayish brown, very firm, calcareous silty clay about 4 
inches thick. Below this is a transitional layer of olive 
gray, very firm, calcareous clay about 5 inches thick. 
The underlying material is light olive gray, calcareous 
clay about 9 inches thick. Light gray, calcareous shale 
bedrock ís at a depth of about 18 inches. 
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Included with these soils in mapping are small areas 
of Bristow, Lynch, and Verdel soils. Bristow and Lynch 
soils are slightly lower on the landscape than the Labu 
and Sansarc soils. They formed in light colored shale 
bedrock. Verdel soils are very deep. They are on foot 
slopes. They have a thick, dark surface soil. In a few 
places sandstone fragments or glacial stones that range 
from a few inches to several feet in diameter are on the 
surface. In places the ridgetop is capped with a thin 
mantle of gravel. Included areas make up 5 to 20 
percent of the unit. 

Permeability is slow in the Labu and Sansarc soils. 
The available water capacity is low in the Labu soil and 
very low in the Sansarc soil. Runoff is rapid or very 
rapid on both soils. Organic matter content is 
moderately low. Natural fertility is low. Because of the 
fine, plastic clay in the soils, some of the moisture is not 
released to plants. The shrink-swell potential is high in 
the Labu soil and very high in the Sansarc soil. The 
soils have cracks 1 to 3 inches wide during dry periods. 
The root zone extends to shale bedrock. 

Almost all of this unit supports native grasses and is 
used for range. The soils are unsuited to cropland. 
Areas on a few of the north-facing slopes support trees. 

If the Labu soil is used as range, the climax 
vegetation is dominantly big bluestem, little bluestem, 
and green needlegrass. These species make up 55 
percent or more of the total annual forage. Sideoats 
grama, western wheatgrass, blue grama, bluegrass, 
sedges, and other annual and perennial grasses and 
forbs make up the rest. If continuous heavy grazing is 
allowed, the major grasses decrease in abundance and 
are replaced by western wheatgrass, blue grama, 
sideoats grama, needleandthread, sedges, annual 
grasses, and forbs. If overgrazing continues for many 
years, blue grama, sedges, common pricklypear, and 
numerous annual and perennial weeds dominate the 
site. 

If the Sansarc soil is used as range, the climax 
vegetation is dominantly big bluestem, little bluestem, 
green needlegrass, and sideoats grama. These species 
make up 65 percent or more of the total annual forage. 
Western wheatgrass, needleandthread, blue grama, and 
other annual and perennial grasses and forbs make up 
the rest. If continuous heavy grazing is allowed, big 
bluestem, little bluestem, green needlegrass, and 
sideoats grama decrease in abundance and are 
replaced by needleandthread, western wheatgrass, blue 
grama, sedges, annual grasses, and forbs. If 
overgrazing continues for many years, blue grama, 
Scribner panicum, needleandthread, and numerous 
annual and perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre on 
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the Labu soil and 0.7 animal unit month per acre on the 
Sansarc soil. A planned grazing system that includes 
proper grazing use and timely deferment of grazing can 
help to maintain or improve the range condition. 
Properly locating fences and watering and salting 
facilities can result in a more uniform distribution of 
grazing. Proper grazing use helps to control water 
erosion. 

These soils are generally unsuited to trees grown as 
windbreaks. Onsite investigation is needed to determine 
. areas that are suitable for planting. Some areas can be 
used for plantings that enhance recreational areas or 
wildlife habitat if trees and shrubs are hand planted or if 
other special practices are applied. 

These soils are generally not suited to sanitary 
facilities because of the slope, the slow permeability, 
and the shallow depth to bedrock in areas of the 
Sansarc soil. A suitable alternative site should be 
selected. Strengthening the foundation of buildings and 
backfilling with coarse textured material help to prevent 
the structural damage caused by shrinking and swelling. 
Buildings should be designed so that they conform to 
the natural slope of the land, or the sites should be 
graded to a suitable gradient. The surface pavement 
and base material of roads should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained subgrade or base material helps to 
prevent the damage caused by low strength. Cutting 
and filling can provide a suitable grade for roads. Mixing 
the base material with additives, such as hydrated lime, 
helps to prevent shrinking and swelling. Slides are a 
hazard during wet periods. 

The capability classification of the Labu soil is Vle-4, 
dryland. The range site is Clayey, and the windbreak 
suitability group is 10. The capability classification of 
the Sansarc soil is Vls-4, dryland. The range site is 
Shallow Clay, and the windbreak suitability group is 10. 


LhC2—Longford silty clay loam, 2 to 6 percent 
Slopes, eroded. This very deep, gently sloping, well 
drained soil is on uplands. It formed in loess or alluvial 
sediments. In most areas of cropland, erosion has 
removed the original dark surface layer. Areas range 
from 5 to 40 acres in size. 

Typically, the surface layer is dark grayish brown, 
firm silty clay loam about 6 inches thick. The subsoil is 
about 32 inches thick. It is brown, very firm silty clay in 
the upper part; pinkish gray, very firm silty clay in the 
next part; and pink, very firm silty clay loam in the lower 
part. The underlying material to a depth of more than 60 
inches is pink silty clay loam. In some places the 
surface layer is sandy loam, loam, or silty clay. In other 
places the underlying material is silty clay or sandy clay 
loam. 
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Included with this soil in mapping are small areas of 
Betts and Paka soils. These soils contain less clay than 
the Longford soil. Betts soils are lower on the 
landscape than the Longford soil. They are calcareous 
and have small stones throughout the profile. Paka soils 
do not have pinkish profiles. They are in landscape 
positions similar to those of the Longford soil. Also 
included are a few alkaline areas and a few wet areas 
that have a perched water table. Included areas make 
up 5 to 15 percent of the unit. 

Permeability is slow in the Longford soil. The 
available water capacity is moderate. The water intake 
rate is low. Runoff is medium. Organic matter content is 
moderately low. Natural fertility is low. The shrink-swell 
potential is high. 

More than half of the acreage of this soil is dry- 
farmed. A few areas are irrigated by sprinklers. The 
remaining acreage supports cool-season or native 
grasses and is used for grazing. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, wheat, and alfalfa. Water 
erosion is a hazard. Conserving water is a management 
concern. If row crops are grown, contour farming can be 
used. A system of conservation tillage, such as no-till 
planting or disking, that leaves all or part of the crop 
residue on the surface helps to control water erosion 
and conserves moisture. The soil cannot be easily tilled 
because it is firm when moist and hard and cloddy 
when dry. Returning crop residue to the soil, growing 
green manure crops, and applying barnyard manure 
can improve or maintain organic matter content, fertility, 
and tilth. Terraces and grassed waterways help to 
control water erosion. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. It is suited to center-pivot 
sprinkler systems. Adjusting the rate of water 
application to the low intake rate of the soil minimizes 
the amount of water that runs off and helps to control 
erosion. A system of conservation tillage, such as no-till 
planting or disking, that leaves all or part of the crop 
residue on the surface helps to control erosion and 
conserves moisture. Returning crop residue to the soil, 
growing green manure crops, and applying manure can 
improve or maintain organic matter content, fertility, and 
tilth. Contour farming, terraces, and grassed waterways 
help to control erosion. 

This soil is suited to cool-season introduced grasses 
for pasture and hayland. Grasses can be rotated with 
other crops. Smooth bromegrass and orchardgrass are 
suitable species. They can be seeded alone orina 
mixture with a legume, such as alfalfa. Overgrazing or 
grazing when the soil is wet can result in surface 
compaction and poor tilth. Rotation grazing and proper 
stocking rates help to keep the grasses in good 


82 


condition. Applying nitrogen and phosphate fertilizers 
increases the growth and vigor of the grasses. 

This soil is suited to native grasses for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Growth rates of trees and shrubs are fair 
because of the high content of clay. The species 
selected for planting should be those that are tolerant of 
drought. Irrigation may be necessary during periods of 
insufficient rainfall. Weeds can be controlled by 
cultivating between the tree rows, hand hoeing within 
the rows, and carefully applying the appropriate 
herbicides. 

This soil is not suited to septic tank absorption fields 
because of the slow permeability. A suitable alternative 
site should be selected. If the less sloping areas are 
selected as sites for sewage lagoons, some leveling 
and banking may be necessary. Strengthening the 
foundation of buildings and backfilling with coarse 
textured material help to prevent the damage caused by 
shrinking and swelling. The surface pavement and base 
material of roads and streets should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained subgrade material helps to prevent the 
damage caused by low strength. Mixing the base 
material with additives, such as hydrated lime, helps to 
prevent excessive shrinking and swelling. 

The capability classification is Ше-8, dryland, and 
Ше-3, irrigated. The range site is Clayey, and the 
windbreak suitability group is 3. 


LhD2—Longford silty clay loam, 6 to 11 percent 
slopes, eroded. This very deep, strongly sloping, well 
drained soil is on uplands. It formed in loess or alluvial 
sediments. In most areas of cropland, erosion has 
removed the original dark surface layer. Areas range 
from 5 to 60 acres in size. 

Typically, the surface layer is grayish brown, firm silty 
clay loam about 6 inches thick. The subsoil is about 34 
inches thick. The upper part is pinkish gray, very firm 
silty clay, and the lower part is pink, firm silty clay loam. 
The underlying material to a depth of more than 60 
inches is pink silty clay loam. In some places the 
surface layer is sandy loam, loam, or silty clay. Іп other 
places the underlying material is silty clay or sandy clay 
loam. 

Included with this soil in mapping are small areas of 
Betts and Paka soils. These soils contain less clay than 
the Longford soil. Betts soils are lower on the 
landscape than the Longford soil. They are calcareous 
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and have small stones throughout the profile. Paka soils 
do not have pinkish profiles. They are in landscape 
positions similar to those of the Longford soil. Also 
included are some areas that have slopes of more than 
11 percent and a few alkaline areas on the lower 
slopes. Included areas make up 5 to 15 percent of the 
unit. 

Permeability is slow in the Longford soil. The 
available water capacity is moderate. The water intake 
rate is low. Runoff is medium. Organic matter content is 
moderately low. Natural fertility is low. The shrink-swell 
potential is high. 

A large acreage of this soil is dry-farmed. A few 
areas are irrigated by sprinklers. The remaining areas 
support cool-season or native grasses and are used for 
grazing. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, oats, wheat, and alfalfa. Water erosion is a 
hazard. Conserving water is a management concern. If 
row crops are grown, contour farming can be used. A 
system of conservation tillage, such as no-til! planting or 
disking, that leaves all or part of the crop residue on the 
surface helps to control water erosion and conserves 
moisture. The soil cannot be easily tilled because it is 
firm when moist and hard and cloddy when dry. 
Returning crop residue to the soil, growing green 
manure crops, and applying barnyard manure can 
improve or maintain organic matter content, fertility, and 
tilth. Where slopes are suitable, terraces and grassed 
waterways help to control water erosion. 

If irrigated, this soil is poorly suited to corn, grain 
sorghum, and alfalfa. It is suited only to center-pivot 
sprinkler systems. Adjusting the rate of water 
application to the low intake rate of the soil minimizes 
the amount of water that runs off and helps to control 
erosion. A system of conservation tillage, such as no-till 
planting or disking, that leaves all or part of the crop 
residue on the surface helps to control erosion and 
conserves moisture. Returning crop residue to the soil, 
growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth. Contour farming, terraces, and 
grassed waterways help to contro! erasion. 

This soil is suited to cool-season introduced grasses 
or warm-season grasses for grazing. Grasses can be 
rotated with other crops. Cool-season grasses, such as 
smooth bromegrass or orchardgrass, are suitable 
species. They can be seeded alone or in a mixture with 
a legume, such as alfalfa. Overgrazing and grazing 
when the soil is wet can result in surface compaction 
and poor tilth. Rotation grazing and proper stocking 
rates help to keep the grasses in good condition. 
Applying nitrogen and phosphate fertilizers increases 
the growth and vigor of the grasses. 
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This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Growth rates of trees and shrubs are only 
fair because of the high content of clay. The species 
selected for planting should be those that are tolerant of 
drought. Irrigation may be necessary during periods of 
insufficient rainfall. Weeds can be controlled by 
cultivating between the tree rows, hand hoeing within 
the rows, and carefully applying the appropriate 
herbicides. 

This soil is not suited to septic tank absorption fields 
because of the slow permeability. A suitable alternative 
site should be selected. On sites for sewage lagoons, 
extensive grading is needed to modify the slope and to 
shape the lagoon. Strengthening the foundation of 
buildings and backfilling with coarse textured material 
help to prevent the structural damage caused by 
shrinking and swelling. The surface pavement and base 
material of roads should be thick enough to compensate 
for the low strength of the soil. Providing coarse grained 
subgrade material helps to prevent the damage caused 
by low strength. Mixing the base material with additives, 
such as hydrated lime, helps to prevent excessive 
shrinking and swelling. 

The capability classification is IVe-8, dryland, and 
IVe-3, irrigated. The range site is Clayey, and the 
windbreak suitability group is 3. 


Lk—Loretto fine sandy loam, 0 to 2 percent 
slopes. This very deep, nearly level, well drained soil is 
on uplands. It formed in loamy eolian material. Areas 
range from 5 to 100 acres in size. 

Typically, the surface layer is grayish brown, very 
friable fine sandy loam about 5 inches thick. The 
subsurface layer also is grayish brown, very friable fine 
sandy loam. It is about 9 inches thick. The subsoil is 
friable loam about 38 inches thick. The upper part is 
brown, and the lower part is pale brown. The underlying 
material to a depth of more than 60 inches is very pale 
brown, calcareous silt loam. 

Included with this soil in mapping are small areas of 
Boelus and Ortello soils. These soils are in landscape 
positions similar to those of the Loretto soil. Boelus 
soils have more sand in the upper part of the profile 
than the Loretto soil, and Ortello soils have less clay in 
the subsoil. Included soils make up 5 to 15 percent of 
the unit. 

Permeability is moderate in the Loretto soil. The 
available water capacity is high. The water intake rate is 
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moderate. Runoff is slow. Organic matter content is 
moderate. Natural fertility is medium. The soil releases 
moisture readily to plants. It can be easily tilled. 

Most of the acreage of this soil is dry-farmed. A small 
acreage is irrigated by sprinklers. Small areas support 
native or cool-season grasses and are used for grazing. 

If dry-farmed, this soil is suited to corn, soybeans, 
grain sorghum, small grain, alfalfa, and introduced 
grasses. Soil blowing is a moderate hazard. А system 
of conservation tillage, such as no-till planting or 
disking, that leaves most of the crop residue on the 
surface helps to control soil blowing and conserves 
moisture. Returning crop residue to the soil and 
applying fertilizer and feedlot manure help to maintain 
organic matter content, fertility, and tilth. 

If irrigated, this soil is suited to corn, soybeans, grain 
sorghum, and alfalfa. It is suited to gravity and sprinkler 
systems. Some land leveling may be needed in areas 
where gravity systems are used. The rate of water 
application should be adjusted to the moderate intake ` 
rate of the soil. Soil blowing is a moderate hazard. A 
system of conservation tillage, such as no-till planting or 
disking, that leaves most of the crop residue on the 
surface helps to control soil blowing and conserves 
moisture. Returning crop residue to the soil and 
applying fertilizer and feedlot manure help to maintain 
organic matter content, fertility, and tilth. 

This soil is suited to cool-season introduced grasses 
used for grazing or hay. Pastures are mainly 
bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa and other cool-season grasses. Warm- 
season grasses also can be grown. Proper stocking 
rates and rotation grazing help to keep the grasses in 
good condition. Applying nitrogen fertilizer improves the 
growth and vigor of the grasses. Weeds can be 
controlled if the appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is well suited to trees and shrubs grown as 
windbreaks. Soil blowing is a moderate hazard. 
Seedlings generally survive and grow well if competing 
vegetation is controlled by proper site preparation, by 
timely cultivation, or by applications of appropriate 
herbicides. Limited rainfall is the principal limitation if 
trees are planted. Irrigation may be necessary during 
dry periods. Soil blowing can be controlled by 
maintaining a cover crop between the tree rows. 

This soil is generally suited to septic tank absorption 
fields, dwellings, and small commercial buildings. Lining 
or sealing sewage lagoons helps to prevent seepage. 
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The surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. 

The capability classification is lle-3, dryland, and 
lle-5, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


LkC—Loretto fine sandy loam, 2 to 6 percent 
slopes. This very deep, gently sloping, well drained soil 
is on uplands. It formed in loamy eolian material. Areas 
range from 5 to 100 acres in size. 

Typically, the surface layer is grayish brown, friable 
fine sandy loam about 5 inches thick. The subsurface 
layer also is grayish brown, friable fine sandy loam 
about 5 inches thick. The subsoil is friable loam about 
28 inches thick. The upper part is brown, and the lower 
part is pale brown. The underlying material to a depth of 
more than 60 inches is very pale brown, calcareous silt 
loam. 

included with this soil in mapping are small areas of 
Boelus and Ortello soils. These soils are in landscape 
positions similar to those of the Loretto soil. Boelus 
soils have more sand in the upper part of the profile 
than the Loretto soil, and Ortello soils have less clay in 
the subsoil. Included soils make up 5 to 15 percent of 
the unit. 

Permeability is moderate in the Loretto soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is medium. Organic matter content is 
moderate. Natural fertility is medium. The soil can be 
easily tilled. 

Most of the acreage of this soil is dry-farmed. A small 
acreage is irrigated by sprinklers. Small areas support 
native or cool-season grasses and are used for grazing. 

If dry-farmed, this soil is suited to corn, soybeans, 
grain sorghum, small grain, alfalfa, and introduced 
grasses. Soil blowing and water erosion are moderate 
hazards. A system of conservation tillage, such as no- 
till planting or disking, that leaves most of the crop 
residue on the surface helps to control soil blowing and 
water erosion. Returning crop residue to the soil and 
applying fertilizer and feedlot manure help to maintain 
organic matter content, fertility, and tilth. 

If irrigated by sprinklers, this soil is suited to corn, 
soybeans, grain sorghum, and alfalfa. Soil blowing and 
water erosion are moderate hazards. Adjusting the rate 
of watér application to the moderate intake rate of the 
soil minimizes the amount of water that runs off and 
helps to control erosion. A system of conservation 
tillage, such as no-till planting or disking, that leaves 
most of the crop residue on the surface helps to control 
soil blowing and water erosion and conserves moisture. 
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Where slopes are suitable, contour farming, terraces, 
and grassed waterways help to control runoff and 
prevent excessive erosion. Returning crop residue to 
the soil and applying fertilizer and feedlot manure help 
to maintain organic matter content, fertility, and tilth. 

This soil is suited to cool-season introduced grasses 
used for grazing or hay. Pastures are mainly 
bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa and other cool-season grasses. Warm- 
season grasses also can be grown. Proper stocking 
rates and rotation grazing help to keep the grasses in 
good condition. Applying nitrogen fertilizer improves the 
growth and vigor of the grasses. Weeds can be 
controlled if the appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is well suited to trees and shrubs grown as 
windbreaks. Soil blowing and water erosion are 
moderate hazards. Seedlings generally survive and 
grow well if competing vegetation is controlled by 
proper site preparation, by timely cultivation, or by 
applications of appropriate herbicides. Irrigation may be 
necessary during periods of insufficient rainfall. Soil 
blowing can be controlled by maintaining a cover crop 
between the tree rows. Planting trees on the contour 
and using terraces help to control water erosion and 
runoff. 

This soil is generally suited to septic tank absorption 
fields and dwellings. Lining or sealing sewage lagoons 
helps to prevent seepage. The surface pavement and 
base material of roads and streets should be thick 
enough to compensate for the low strength of the soil. 
Providing coarse grained subgrade or base material 
helps to prevent the damage caused by low strength. 

The capability classification is Ille-3, dryland, and 
Ille-5, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


LyF—Lynch-Bristow complex, 11 to 30 percent 
slopes. These moderately steep and steep, well 
drained soils formed in material weathered from 
calcareous and gypsiferous shale bedrock on upland 
ridges and side slopes. The Lynch soil is moderately 
deep over shale bedrock. The Bristow soil is shallow 
over shale bedrock. The Lynch soil is on the smoother, 
lower slopes. The Bristow soil is on ridgetops or 
shoulder slopes along drainageways. Most areas of 
these soils are dissected by shallow drainageways and 
deep gullies. Some catsteps occur on the steeper 
slopes. Areas of these soils range from 10 to 300 acres 
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in size. They are 40 to 55 percent Lynch soil and 35 to 
50 percent Bristow soil. The two soils occur as areas so 
intricately mixed that separating them in mapping was 
not practical. 

Typically, the surface layer of the Lynch soil is light 
brownish gray, firm, calcareous silty clay about 5 inches 
thick. The subsoil is pale yellow, firm, calcareous silty 
clay about 18 inches thick. The underlying material is 
light gray and pale yellow, calcareous clay about 12 
inches thick. Pale yellow and white, calcareous shale 
bedrock is at a depth of about 35 inches. A few areas 
have a dark surface soil more than 6 inches thick. 

Typically, the surface layer of the Bristow soil is 
grayish brown, firm, calcareous silty clay about 4 inches 
thick. Below this is a transitional layer of light brownish 
gray, firm, calcareous silty clay about 3 inches thick. 
The underlying material is very pale brown, calcareous 
clay about 9 inches thick. Yellow, calcareous shale 
bedrock is at a depth of about 16 inches. In some areas 
accumulations of gypsum and carbonates are below a 
depth of 6 inches. 

Included with these soils in mapping are small areas 
of Labu, Sansarc, and Verdel soils. Labu and Sansarc 
soils are slightly higher on the landscape than the 
Lynch and Bristow soils. Also, they formed in darker 
shale bedrock. Verdel soils are on foot slopes in the 
lower landscape positions. They have a thick, dark 
surface soil. Also included are areas of shale outcrop 
on some of the ridgetops. Included areas make up 5 to 
15 percent of the unit. 

Permeability is slow in the Lynch and Bristow soils. 
The available water capacity is low in the Lynch soil 
and very low in the Bristow soil. Runoff is rapid on the 
Lynch soil and very rapid on the Bristow soil. Organic 
matter content is moderately low in both soils. Natural 
fertility is low. The shrink-swell potential is high. 
Moisture is released slowly to plants. 

Most of the acreage of these soils supports native 
range. Areas of these soils are too erodible and steep 
to support cultivated crops. 

If the Lynch soil is used as range, the climax 
vegetation is dominantly big bluestem, little bluestem, 
blue grama, and sideoats grama. These species make 
up 55 percent or more of the total annual forage. Green 
needlegrass, western wheatgrass, needleandthread, 
and other annual and perennial grasses and forbs make 
up the rest. If continuous heavy grazing is allowed, big 
bluestem and little bluestem decrease in abundance 
and are replaced by sideoats grama, blue grama, 
needleandthread, sedges, annual grasses, and forbs. If 
overgrazing continues for many years, hairy grama, 
blue grama, sedges, common pricklypear, brittle 
pricklypear, small soapweed, and numerous annual and 
perennial weeds dominate the site. 
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If the Bristow soil is used as range, the climax 
vegetation is dominantly big bluestem, little bluestem, 
sideoats grama, and blue grama. These species make 
up 70 percent or more of the total annual forage. 
Needleandthread, western wheatgrass, prairie 
sandreed, sedges, and other annual and perennial 
grasses and forbs make up the rest. If continuous 
heavy grazing is allowed, big bluestem, little bluestem, 
and switchgrass decrease in abundance and are 
replaced by needleandthread, prairie sandreed, western 
wheatgrass, blue grama, sedges, annual grasses, and 
forbs. If overgrazing continues for many years, blue 
grama, Scribner panicum, western wheatgrass, and 
numerous annual and perennial grasses and weeds 
dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre. À 
planned grazing system that includes proper grazing 
use and timely deferment of grazing can maintain or 
improve the range condition. Properly locating fences 
and watering and salting facilities can result in a more 
uniform distribution of grazing. Proper grazing use helps 
to control water erosion. 

These soils are generally not suited to trees and 
shrubs grown as windbreaks because of the slope. 

These soils are generally not suited to sanitary 
facilities because of the slope, the slow permeability, 
and the shallow depth to bedrock in areas of the 
Bristow soil. A suitable alternative site should be 
selected. Strengthening the foundation of buildings and 
backfilling with coarse textured material help to prevent 
the structural damage caused by shrinking and swelling. 
Buildings should be designed so that they conform to 
the natural slope of the land, or the building sites 
should be graded to a suitable gradient. The surface 
pavement and base material of roads should be thick 
enough to compensate for the low strength of the soil. 
Providing coarse grained subgrade or base material 
helps to prevent the damage caused by low strength. 
Cutting and filling can provide a suitable grade for 
roads. Mixing the base material with additives, such as 
hydrated lime, helps to prevent shrinking and swelling. 
Slides are a hazard during wet periods. 

The capability classification of the Lynch soil is Vle-4, 
dryland. The range site is Limy Upland, and the 
windbreak suitability group is 10. The capability 
classification of the Bristow soil is Vis-4, dryland. The 
range site is Shallow Limy, and the windbreak suitability 
group is 10. 


LzD—Lynch-Verdel complex, 6 to 11 percent 
slopes. These strongly sloping, well drained soils are 
on uplands and foot slopes. The Lynch soil formed in 
material weathered from calcareous shale bedrock. The 
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Verdel soil formed in clayey alluvium. The moderately 
deep Lynch soil is on the smooth or slightly convex 
upper side slopes. The very deep Verdel soil is on the 
lower, smooth or slightly concave foot slopes or in 
swales. Areas of these soils range from 5 to 80 acres in 
size. They are 70 to 85 percent Lynch soil and 15 to 30 
percent Verdel soil. The two soils occur as areas so 
intricately mixed that separating them in mapping was 
not practical. 

Typically, the surface layer of the Lynch soil is light 
brownish gray, firm, calcareous silty clay about 5 inches 
thick. The subsoil is firm, calcareous silty clay about 15 
inches thick. It is light brownish gray in the upper part 
and mixed light gray and light yellowish brown in the 
lower part. The underlying material is mixed light olive 
gray and olive yellow, calcareous clay about 15 inches 
thick. Pale yellow and light gray, calcareous shale 
bedrock is at a depth of about 35 inches. The soil has a 
high content of gypsum. 

Typically, the surface layer of the Verdel soil is dark 
grayish brown, firm, calcareous silty clay about 6 inches 
thick. The subsurface layer is grayish brown, firm, 
calcareous silty clay about 9 inches thick. The subsoil is 
firm, calcareous silty clay about 39 inches thick. It is 
grayish brown in the upper part and brown in the lower 
part. The underlying material to a depth of more than 60 
inches is yellowish brown, calcareous silty clay. 

Included with these soils in mapping are small areas 
of Bristow and Labu soils. Bristow soils are on ridgetops 
and knolls in the slightly higher landscape positions. 
They are shallow over shale bedrock. Labu soils are 
slightly higher on the landscape than the Lynch and 
Verdel soils. They are moderately deep over dark shale 
bedrock. Included soils make up 5 to 15 percent of the 
unit. 

Permeability is slow in the Lynch and Verdel soils. 
The available water capacity is low in the Lynch soil 
and moderate in the Verdel soil. The water intake rate 
is very low in both soils. Runoff is medium or rapid. 
Organic matter content is moderately low in the Lynch 
soil and moderate in the Verdel soil. Natural fertility is 
low in the Lynch soil and medium in the Verdel soil. The 
shrink-swell potential is high in both soils. Moisture is 
released slowly to plants. 

About half of the acreage of these soils is used as 
cropland or pastures of cool-season grasses. A small 
acreage is irrigated. The remaining acreage supports 
native grasses and is used for grazing. A few small 
areas support trees and shrubs. 

These soils are poorly suited to cultivated crops. 
Water erosion is a hazard. The most common crops are 
alfalfa, wheat, oats, and bromegrass. Grain sorghum 
and corn are also grown. Erosion is a severe hazard in 
areas used for row crops. Where slopes are suitable, 
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grassed waterways, minimum tillage, contour farming, 
and terraces help to prevent excessive soil and 
moisture losses. Returning crop residue to the soil and 
applying feedlot manure and phosphate fertilizers help 
to maintain fertility. 

. If irrigated, these soils are poorly suited to cropland. 
A small acreage of alfalfa and grain sorghum is irrigated 
by sprinklers. Erosion is a severe hazard in areas used 
for row crops. If irrigated by sprinklers, the very low 
water intake rate limits the amount of water available for 
crops. 

These soils are suited to cool-season introduced 
grasses or legumes for pasture or hayland. Grasses or 
legumes can be rotated with other crops. Smooth 
bromegrass and intermediate wheatgrass are suitable 
species. They can be seeded alone or in a mixture with 
a legume, such as alfalfa. These soils are subject to 
water erosion. Overgrazing can reduce the vigor of 
plants and thus can cause the formation of rills after 
periods of heavy rainfall. Gully erosion is a severe 
hazard in drainageways. The grazing season can be 
extended by managing cool-season grasses along with 
pastures of warm-season grasses. Rotation grazing and 
proper stocking rates help to keep the grasses in good 
condition. Applying nitrogen and phosphate fertilizers 
improves the growth and vigor of the grasses. Weeds 
can be controlled if the appropriate herbicides are 
applied. 

These soils are suited to native grasses for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

These soils are poorly suited to trees and shrubs 
grown as windbreaks. The species selected for planting 
should be those that are tolerant of drought and a high 
content of calcium. Planting trees on the contour 
conserves moisture and helps to control runoff and 
erosion. Irrigation may be necessary during periods of 
insufficient rainfall. Seedlings generally survive and 
grow well if competing vegetation is controlled by 
proper site preparation, timely cultivation, or 
applications of appropriate herbicides. 

These soils are not suited to septic tank absorption 
fields because of the slow permeability. A suitable 
alternative site should be selected. On sites for sewage 
lagoons, grading is needed to modify the slope and to 
shape the lagoon. The soils should be worked when 
moist but not wet. The slope can also hinder working 
the soils. Strengthening the foundation of buildings and 
backfilling with coarse textured material help to prevent 
the structural damage caused by shrinking and swelling. 
The surface pavement and base material of roads 
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should be thick enough to compensate for the low 
strength of the soils. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. Mixing the base material with additives, 
such as hydrated lime, helps to prevent shrinking and 
swelling. Slides are a hazard during wet periods. 

The capability classification is IVe-4, dryland, and 
IVe-1, irrigated. The range site of the Lynch soil is Limy 
Upland, and that of the Verdel soil is Clayey. The 
windbreak suitability group of both soils is 4C. 


MbF—Mariaville very fine sandy loam, 3 to 30 
percent slopes. This gently sloping to steep, well 
drained soil is on convex ridgetops and side slopes in 
the uplands. it is shallow over weakly cemented 
siltstone bedrock. Areas range from 5 to 30 acres in 
size. 

Typically, the surface layer is grayish brown, friable, 
calcareous very fine sandy loam about 3 inches thick. 
Below this is a transitional layer of light brownish gray 
and light gray, friable, calcareous very fine sandy loam 
about 3 inches thick. The underlying material is light 
gray, calcareous very fine sandy loam about 6 inches 
thick. White, calcareous, weakly cemented siltstone 
bedrock is at a depth of about 12 inches. In some 
places the soil is fine sandy loam or loamy fine sand. In 
other places the bedrock is weakly cemented 
sandstone. 

included with this soil in mapping are small areas of 
Brunswick and Paka soils. These soils are in landscape 
positions similar to those of the Mariaville soil. 
Brunswick soils contain less clay than the Mariaville 
Soil. They are moderately deep over sandstone 
bedrock. Paka soils have a dark surface soil. They are 
deep over siltstone bedrock. Also included are small 
outcrops of quartzite, siltstone, and sandstone. Included 
areas make up 5 to 15 percent of the unit. 

Permeability is moderate in the Mariaville soil. The 
available water capacity is very low. Runoff is rapid. 
Organic matter content is moderately low. Natural 
fertility is low. 

Nearly ail areas of this soil support native grasses 
and are used as range or hayland. Some small areas 
are cultivated. A few small areas that were formerly 
cultivated have been reseeded to introduced grasses 
for pasture or hay. A few areas support trees planted 
for farmstead windbreaks. 

This soil is not suited to cultivated crops because of 
the slope and because of droughtiness resulting from 
the shallow depth to bedrock. Water erosion is a severe 
hazard in areas that are cultivated or overgrazed. 

In areas used for range, the climax vegetation is 
dominantly little bluestem, big bluestem, sideoats 
grama, and blue grama. These species make up 50 
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percent or more of the total annual forage. 
Needleandthread, prairie sandreed, plains muhly, green 
needlegrass, western wheatgrass, sedges, and other 
annual and perennial grasses and forbs make up the 
rest. If continuous heavy grazing is allowed, little 
bluestem, big bluestem, and sideoats grama decrease 
in abundance and are replaced by western wheatgrass, 
blue grama, prairie sandreed, sand dropseed, 
threadleaf sedge, forbs, and other annual and perennial 
grasses. If overgrazing continues for many years, 
annual and perennial grasses, weeds, and woody plants 
dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing can help to 
maintain or improve the range condition. Properly 
located fences and livestock watering and salting 
facilities can result in a more uniform distribution of 
grazing. Brush control may be needed in some areas to 
control the growth of woody plants. 

This soil is generally unsuited to trees and shrubs 
grown as windbreaks. Onsite investigation is needed to 
determine small areas that are suitable for planting. The 
shallow depth to bedrock limits the amount of water 
available for the survival and growth of trees and 
shrubs. Some areas are too steep for machine planting. 
A few areas can be used for plantings that enhance 
recreational areas or wildlife habitat if trees and shrubs 
are hand planted or if other special practices are 
applied. 

This soil is generally not suited to sanitary facilities 
because of the shallow depth to bedrock and the slope 
in some areas. A suitable alternative site should be 
selected. Dwellings and buildings should be designed 
so that they conform to the natural slope of the land, or 
the soil and soft bedrock can be graded to a suitable 
gradient. The surface pavement and base material of 
roads should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained base 
material helps to prevent the damage caused by low 
strength. Cutting and filling are needed to provide a 
suitable grade for roads. 

The capability classification is Vis-4, dryland. The 
range site is Shallow Limy, and the windbreak suitability 
group is 10. 


MeB—Meadin sandy loam, 0 to 3 percent slopes. 
This nearly level or very gently sloping, excessively 
drained soil is on uplands and stream terraces. It is 
shallow over gravelly coarse sand. Areas range from 5 
to 30 acres in size. 

Typically, the surface layer is dark grayish brown, 
very friable sandy loam about 9 inches thick. Below this 
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is a transitional layer of grayish brown, very friable 
loamy sand about 4 inches thick. The underlying 
material to a depth of 60 inches or more is very pale 
brown and light gray gravelly coarse sand. In some 
places the surface layer is loam, sandy loam, gravelly 
sandy loam, or loamy sand. In a few places gravelly 
coarse sand is at the surface. In the eastern part of the 
county, a few glacial cobbles and stones are on the 
surface of the soil and throughout the profile. 

Included with this soil in mapping are small areas of 
O'Neill and Simeon soils. These soils are in landscape 
positions similar to those of the Meadin soil. O'Neill 
soils are moderately deep over gravelly coarse sand. 
Simeon soils are very deep. They have sand throughout 
the profile and do not have a dark surface layer. 
Included soils make up 5 to 15 percent of the unit. 

Permeability is rapid in the upper part of the Meadin 
soil and very rapid in the lower part. The available 
water capacity and natural fertility are low. Runoff is 
slow. Organic matter content is moderately low. The 
water intake rate is moderately high or high. The soil 
can be easily tilled throughout a wide range in moisture 
content. 

About half of the acreage of this soil is cultivated, 
and these areas are used about equally for dryland and 
irrigated crops. The remaining acreage supports native 
grasses and is used for grazing or hay. 

If dry-farmed, this soil is poorly suited to corn, 
soybeans, small grain, alfalfa, and introduced grasses. 
It is droughty. The amount of rainfall received in July 
and August of most years is limited. Small grain and the 
first cutting of alfalfa are generally the most suitable 
crops because they grow in spring when the amount of 
rainfall is highest. Soil blowing is a hazard in areas 
where the surface is not adequately protected by crops 
or crop residue. A system of conservation tillage, such 
as no-till planting, that leaves all or part of the crop 
residue on the surface helps to control soil blowing and 
conserves moisture. 

if irrigated, this soil is poorly suited to corn, alfalfa, 
soybeans, and sorghum. Small grain and introduced 
grasses are better suited crops. The soil is best suited 
to sprinkler systems. Because of the moderately high or 
high intake rate and the rapid permeability, 
overwatering can cause leaching of nutrients below the 
root zone. Frequent, light applications of water are 
needed to prevent leaching of plant nutrients below the 
root zone. Because of the low available water capacity, 
timely irrigation is a management concern. Slight delays 
in the application of water can result in partial or 
complete loss of crops. A system of conservation 
tillage, such as disking, that leaves crop residue on the 
surface helps to control soil blowing and conserves 
moisture. Returning crop residue to the soil and 


Soil Survey 


applying barnyard manure can improve or maintain 
fertility and the organic matter content. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is generally unsuited to trees and shrubs 
grown as windbreaks because of the shallow root zone 
and the low available water capacity. Some areas can 
be used for plantings that enhance recreational areas 
and wildlife habitat or for forests if trees and shrubs are 
hand planted or if other special practices are applied. 

This soil is generally suited to dwellings, small 
commercial buildings, and local roads and streets. 
Seepage can result in pollution of water supplies in 
areas used for septic tank absorption fields. The soil 
readily absorbs but does not adequately filter the 
effluent in septic tank absorption fields. Lining or sealing 
sewage lagoons helps to prevent seepage. The walls or 
sides of shallow excavations can slough or cave unless 
they are shored. 

The capability classification is IVs-4, dryland, and 
IVs-14, irrigated. The range site is Shallow to Gravel, 
and the windbreak suitability group is 10. 


MgF—Meadin-O'Neill complex, 3 to 30 percent 
slopes. These well drained and excessively drained, 
gently sloping to steep soils are on uplands. The 
Meadin soil is shallow over gravelly coarse sand. The 
O'Neill soil is moderately deep over gravelly coarse 
sand. The Meadin soil is on the convex upper side 
slopes, shoulder slopes, and narrow ridgetops. The 
O'Neill soil is on the concave mid and lower side 
slopes. Areas of these soils range from 5 to 300 acres 
in size. They are 40 to 65 percent Meadin soil and 25 to 
50 percent O'Neill soil. The two soils occur as areas so 
intricately mixed that separating them in mapping was 
not practical. 

Typically, the surface layer of the Meadin soil is dark 
grayish brown, friable sandy loam about 7 inches thick. 
Below this is a transitional layer of dark grayish brown, 
friable gravelly sandy loam about 5 inches thick. The 
underlying material to a depth of more than 60 inches is 
light yellowish brown and very pale brown gravelly 
coarse sand. In some places the surface layer is loam, 
gravelly sandy loam, or loamy sand. In other places 
gravelly coarse sand is at the surface. In the eastern 
part of the county, a few glacial cobbles and stones are 
on the surface and throughout the profile. 

Typically, the surface layer of the O'Neill soil is dark 
grayish brown, friable sandy loam about 9 inches thick. 
The subsurface layer is grayish brown, friable sandy 
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loam about 6 inches thick. The subsoil is brown, very 
friable sandy loam about 9 inches thick. The underlying 
material to a depth of more than 60 inches is pale 
brown gravelly coarse sand. In some places the surface 
layer is loam, gravelly sandy loam, or loamy sand. In 
other places it is less than 7 inches thick. In some 
areas the underlying material is sand. 

Included with these soils in mapping are small areas 
of Brunswick, Paka, Simeon, and Thurman soils. 
Brunswick and Paka soils are lower on the landscape 
than the Meadin and O'Neill soils. Simeon and Thurman 
soils are in landscape positions similar to those of the 
Meadin and O'Neill soils. Brunswick soils have 
sandstone bedrock at a depth of 20 to 40 inches. Paka 
soils are deep. They contain more clay than the Meadin 
and O'Neill soils. Simeon and Thurman soils are very 
deep. They are sandy. Included soils make up 5 to 20 
percent on the unit. 

Permeability is rapid in the upper part of the Meadin 
soil and very rapid in the lower part. !t is moderately 
rapid in the upper part of the O'Neill soil and very rapid 
in the lower part. The available water capacity is low in 
both soils. Runoff is slow to rapid. Organic matter 
content is moderately low. Natural fertility is low in the 
Meadin soil and medium in the O'Neill soil. 

Most of the acreage of these soils supports native 
grasses and is used for grazing. These soils are not 
suited to cropland because of the droughtiness and the 
hazard of erosion. 

If the Meadin soil is used as range, the climax 
vegetation is dominantly blue grama, clubmoss, 
needleandthread, and prairie sandreed. These species 
make up 65 percent or more of the total annual forage. 
Sand bluestem, hairy grama, sand dropseed, and other 
annual and perennial grasses and forbs make up the 
rest. If continuous heavy grazing is allowed, sand 
bluestem and prairie sandreed decrease in abundance 
and are replaced by hairy grama, blue grama, sand 
dropseed, needleandthread, sedges, annual grasses, 
and forbs. If overgrazing continues for many years, 
hairy grama, blue grama, sedges, common pricklypear, 
brittle pricklypear, small soapweed, fringed sagewort, 
and numerous annual and perennial weeds dominate 
the site. 

If the O'Neill soil is used as range, the climax 
vegetation is dominantly sand bluestem, little bluestem, 
prairie sandreed, blue grama, and needleandthread. 
These species make up 70 percent or more of the total 
annual forage. Switchgrass, sand dropseed, sedges, 
cudweed sagewort, and other annual and perennial 
grasses and forbs make up the rest. If continuous 
heavy grazing is allowed, sand bluestem, little 
bluestem, and switchgrass decrease in abundance and 
are replaced by needleandthread, prairie sandreed, 


89 


sand dropseed, blue grama, sedges, annual grasses, 
and forbs. If overgrazing continues for many years, blue 
grama, Scribner panicum, sand dropseed, 
needleandthread, and numerous annual and perennial 
weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.6 animal unit month per acre on 
the Meadin soil and 0.9 animal unit month per acre on 
the O'Neill soil. A planned grazing system that includes 
proper grazing use and timely deferment of grazing and 
haying can help to maintain or improve the range 
condition. Properly locating fences and watering and 
salting facilities can result in a more uniform distribution 
of grazing. Because of the low available water capacity, 
the soils are droughty. The amount of forage produced 
depends on the frequency and amount of rainfall. Areas 
previously used as cropland should be reseeded to a 
suitable grass mixture if they are used as range. 

If these soils are used as hayland, the forage should 
be harvested only every other year. During the year in 
which the forage is not harvested, the hayland should 
be used only as fall or winter range. 

The Meadin soil is generally unsuited to trees and 
shrubs grown as windbreaks because of the low 
available water capacity. Some areas can be used for 
plantings that enhance recreational areas and wildlife 
habitat or for forests if trees and shrubs are hand 
planted or if other special practices are applied. 

The O'Neill soil is suited to trees and shrubs grown 
as windbreaks. Survival and growth rates of adapted 
species are fair. The soil is droughty because of the low 
available water capacity. Only those trees and shrubs 
that can withstand the droughtiness should be selected 
for planting unless supplemental water is supplied by 
irrigation. Soil blowing can be controlled by maintaining 
strips of sod between the tree rows. Rototilling areas 
near the trees helps to control grasses and weeds. 

These soils generally are not suited to sanitary 
facilities because of the slope. In areas that are gently 
sloping to moderately sloping, the soils readily absorb 
but do not adequately filter the effluent in septic tank 
absorption fields. The poor filtering capacity can result 
in the pollution of underground water supplies. If the 
less sloping areas are selected for sewage lagoons, a 
minimal amount of leveling and banking is needed. 
Sealing the bottom of the lagoon helps to prevent 
excessive seepage. The walls or sides of shallow 
excavations can slough or cave unless they are shored. 
Buildings in the strongly sloping areas should be 
designed so that they conform to the natural slope of 
the land, or the sites should be graded to a suitable 
gradient. Cutting and filling can provide a suitable grade 
for roads and streets. The damage to roads caused by 
frost action in areas of the O'Neill soil can be minimized 
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by providing a good surface drainage system. Crowning 
the road by grading and providing adequate roadside 
ditches help to prevent the damage caused by wetness. 

The capability classification of the Meadin soil is 
VIs-4, dryland. The range site is Shallow to Gravel, and 
the windbreak suitability group is 10. The capability 
classification of the O'Neill soil is Vle-3, dryland. The 
range site is Sandy, and the windbreak suitability group 
is 6G. 


Mm—Moody loam, 0 to 2 percent slopes. This very 
deep, nearly level, well drained soil is on broad 
uplands. It formed in loess. Areas range from 5 to 200 
acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 7 inches thick. The subsurface layer 
is dark grayish brown, friable silty clay loam about 8 
inches thick. The subsoil is brown and pale brown, firm 
silty clay loam about 25 inches thick. The underlying 
material extends to a depth of more than 60 inches. It is 
pale brown, calcareous silt loam in the upper part and 
very pale brown very fine sandy loam in the lower part. 
In some areas the surface layer is silt loam or silty clay 
loam. In a few places the sandy underlying material is 
within a depth of 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Bazile, Butler, Paka, Thurman, and Trent soils. Bazile 
and Paka soils are in landscape positions similar to 
those of the Moody soil. Bazile soils have sandy 
underlying material at a depth of 20 to 40 inches. Paka 
soils formed in material weathered from siltstone 
bedrock. Butler and Trent soils are in upland basins or 
swales. They are in slightly lower landscape positions 
than the Moody soil. Butler soils have a clayey subsoil. 
They are somewhat poorly drained. Trent soils have a 
thick, dark surface soil. Thurman soils are commonly 
slightly higher on the landscape than the Moody soil. 
They are sandy. Included soils make up 5 to 15 percent 
of the unit. 

Permeability is moderately slow in the Moody soil. 
The available water capacity is high. The water intake 
rate is moderately low. Runoff is slow. Organic matter 
content is moderate. Natural fertility is high. The soil is 
easy to till. 

Most of the acreage of this soil is dry-farmed. A few 
areas are irrigated by sprinklers. A small acreage 
supports cool-season or native grasses used for 
grazing. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, alfalfa, oats, and wheat. Water 
erosion and soil blowing are slight hazards. Returning 
crop residue to the soil and including grasses and 
legumes in the cropping sequence can improve or 
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maintain organic matter content, fertility, and tilth and 
increase the rate of water intake. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. It is suited to gravity and 
sprinkler systems. If furrow systems are used, land 
leveling can provide even distribution of water. If a 
sprinkler irrigation system is used, the rate of water 
application should be adjusted to the intake rate of the 
soil. A cropping system that includes grasses and 
legumes improves or maintains organic matter content, 
fertility, and tilth and increases the rate of water intake. 

This soil is suited to cool-season introduced grasses 
used for grazing. Grasses are commonly rotated with 
other crops. Cool-season grasses, such as smooth 
bromegrass and intermediate wheatgrass, are suitable 
species. They can be seeded alone or in a mixture with 
alfalfa. Overgrazing or improper haying methods reduce 
the quality of the native grasses. Rotation grazing and 
applications of nitrogen and phosphate fertilizers are 
needed for maximum forage production. If this soil is 
used as hayland, timely mowing helps to maintain high 
productivity. Weeds can be controlled if the appropriate 
herbicides are applied. 

This soil is suited to native grasses for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival rates of adapted species are good, 
and growth rates are fair. The major concerns are 
drought and the weeds and grasses that compete with 
the trees for moisture. irrigation may be necessary 
during periods of insufficient rainfall. Competing 
vegetation can be controlled by proper site preparation, 
by cultivating with conventional equipment between the 
tree rows, by hand hoeing or rototilling, or by applying 
appropriate herbicides. 

The moderately slow permeability is a limitation on 
sites for septic tank absorption fields. It generally can 
be overcome by increasing the size of the absorption 
field. On sites for sewage lagoons, lining or sealing the 
lagoon helps to prevent seepage. Strengthening the 
foundation of buildings and backfilling with coarse 
textured material help to prevent the structural damage 
caused by shrinking and swelling. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. The damage to roads caused by frost 
action can be minimized by providing a good surface 
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drainage system. Crowning the road by grading and 
establishing adequate roadside ditches help to prevent 
the damage caused by wetness. 

The capability classification is 1-1, dryland, and 1-4, 
irrigated. The range site is Silty, and the windbreak 
suitability group is 3. 


MmC—Moody loam, 2 to 6 percent slopes. This 
very deep, gently sloping, well drained soil is on 
uplands. It formed in loess. Areas range from 5 to 300 
acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 7 inches thick. The subsoil is about 
35 inches thick. It is dark grayish brown, friable silty 
clay loam in the upper part; brown, firm silty clay loam 
in the next part; and pale brown, firm silty clay loam in 
the lower part. The underlying material to a depth of 
more than 60 inches is very pale brown, calcareous silt 
loam and loam. In some places the surface layer is silt 
loam. In other places it is brown silty clay loam. In some 
areas lime is at a depth of less than 30 inches. 

Included with this soil in mapping are small areas of 
Bazile and Thurman soils. Bazile soils are in landscape 
positions similar to those of the Moody soil. They have 
sand at a depth of 20 to 40 inches. Thurman soils are 
higher on the landscape than the Moody soil. They are 
sandy. Included soils make up 5 to 10 percent of the 
unit. 

Permeability is moderately slow in the Moody soil. 
The available water capacity is high. The water intake 
rate is moderately low. Runoff is medium. Organic 
matter content is moderate. Natural fertility is high. The 
Soil is easy to till. 

Most of the acreage of this soil is farmed. Most areas 
are dry-farmed, but many areas are irrigated by 
sprinklers. A few areas support cool-season grasses 
and are used for grazing. Numerous small areas 
support native grasses and are used for grazing or hay. 

If dry-farmed, this soil is suited to corn, sorghum, 
alfalfa, soybeans, small grain, and introduced grasses. 
Water erosion is a hazard. Terraces and contour 
stripcropping can help to control runoff and erosion. A 
system of conservation tillage, such as no-till planting, 
that leaves crops or crop residue on the surface helps 
to control erosion and conserves moisture. Applying 
barnyard manure improves organic matter content and 
fertility. 

If irrigated, this soil is suited to corn, sorghum, 
alfalfa, soybeans, and introduced grasses. It is suited to 
sprinkler irrigation. Bench leveling or contour bench 
leveling may be needed in areas where gravity systems 
are used. Water erosion is a hazard. In areas where 
center-pivot systems are used, wheel-track erosion can 
be a problem. Adjusting the rate of water application to 
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the intake rate of the soil helps to control erosion in the 
wheel tracks. Terraces, contour farming, and 
stripcropping help to control runoff and erosion. A 
system of conservation tillage, such as no-till planting, 
that leaves crop residue on the surface helps to control 
runoff and conserves moisture. Returning crop residue 
to the soil improves the organic matter content and 
increases the rate of water intake. 

This soil is suited to cool-season introduced grasses 
used for grazing. Pasture grasses can be rotated with 
other crops. Cool-season grasses, such as smooth 
bromegrass, are suitable species. They can be seeded 
or used in a mixture with smooth bromegrass and 
alfalfa or intermediate wheatgrass and alfalfa. Proper 
stocking rates and rotation grazing help to keep the 
grasses in good condition. Applying nitrogen and 
phosphate fertilizers can improve the growth and vigor 
of the grasses. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Drought, water erosion, and the weeds and 
undesirable grasses that compete with the trees for 
moisture are the main concerns. Irrigation may be 
necessary during periods of insufficient rainfall. Planting 
trees on the contour and using terraces conserve 
moisture and help to control undesirable grasses and 
weeds. Carefuily applying the appropriate herbicides or 
hoeing by hand can help to control weeds in the tree 
rows. 

The moderately slow permeability is a limitation on 
sites for septic tank absorption fields. It generally can 
be overcome by increasing the size of the absorption 
field. On sites for sewage lagoons, grading is needed to 
modify the slope and to shape the lagoon. Lining or 
sealing the lagoon helps to prevent seepage. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
The surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. The damage to roads caused 
by frost action can be minimized by providing a good 
surface drainage system. Crowning the road by grading 
and establishing adequate roadside ditches help to 
prevent the damage caused by wetness. 

The capability classification is |le-1, dryland, and 
Ше-4, irrigated. The range site is Silty, and the 
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windbreak suitability group is 3. 


Mo—Moody silty clay loam, 0 to 2 percent slopes. 
This very deep, nearly level, well drained soil is on 
broad uplands. It formed in loess. Areas range from 10 
to 1,000 acres in size. 

Typically, the surface layer is dark grayish brown, 
firm silty clay loam about 16 inches thick. The subsoil is 
firm silty clay loam about 35 inches thick. The upper 
part is brown, and the lower part is pale brown. The 
underlying material to a depth of more than 60 inches is 
very pale brown, calcareous silt loam. 

Included with this soil in mapping are small areas of 
Butler, Fillmore, and Trent soils. These soils are in the 
slightly lower landscape positions in upland basins, 
swales, or depressions. Butler and Fillmore soils have a 
clayey subsoil. They are somewhat poorly drained. 
Trent soils have a thick, dark surface soil. Also included 
are small areas of gently sloping Moody soils. Included 
soils make up about 10 percent of the unit. 

Permeability is moderately slow in the Moody soil. 
The available water capacity is high. The water intake 
rate is low. Runoff is slow. Organic matter content is 
moderate. Natural fertility is high. Tilth is good. 

Most of the acreage of this soil is farmed. Most areas 
are dry-farmed, but some areas are irrigated. A few 
small areas support introduced or native grasses. 

If dry-farmed, this soil is suited to corn, soybeans, 
grain sorghum, oats, and alfalfa. Conserving water is a 
management concern. A system of conservation tillage 
that leaves crop residue on the surface conserves 
moisture and helps to control soil blowing. If alfalfa is 
grown, applications of lime are needed. 

If irrigated, this soil is suited to row crops, such as 
corn and soybeans, and to close-growing crops, such 
as alfalfa and oats. It tends to form clods if tilled when 
wet. If row crops are grown, gravity and sprinkler 
systems are suitable methods of irrigation. Land 
leveling and a tailwater recovery system can improve 
the efficiency of gravity systems. The soil is well suited 
to center-pivot systems. The rate of water application 
should be adjusted so that it does not exceed the water 
intake rate of the soil. Returning crop residue to the 
soil, growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth and increase the water intake rate. If 
alfalfa is grown, applications of lime are needed. 

This soil is suited to introduced grasses for pasture. 
Pastures commonly consist of smooth bromegrass and 
alfalfa or orchardgrass and alfalfa. Rotation grazing, 
applications of nitrogen fertilizer, and proper stocking 
rates help to keep the grasses in good condition. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
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amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Healthy seedlings of adapted species can 
survive and grow well if properly planted in a well 
prepared site and if they receive proper care after 
planting. Weeds can be controlled by cultivating 
between the tree rows, hand hoeing within the rows, 
and carefully applying the appropriate herbicides. 
Irrigation may be necessary during periods of 
insufficient rainfall. 

The moderately slow permeability is a limitation on 
sites for septic tank absorption fields. it generally can 
be overcome by increasing the size of the absorption 
field. On sites for sewage lagoons, lining or sealing the 
lagoon helps to prevent seepage. Strengthening the 
foundation of buildings and backfilling with coarse 
textured material help to prevent the structural damage 
caused by shrinking and swelling. The surface 
pavement and base materíal of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. The damage to roads caused by frost 
action can be minimized by providing a good surface 
drainage system. Crowning the road by grading and 
establishing adequate roadside ditches help to prevent 
the damage caused by wetness. 

The capability classification is 1-1, dryland, and 1-3, 
irrigated. The range site is Silty, and the windbreak 
suitability group is 3. 


MoC—Moody silty clay loam, 2 to 6 percent 
slopes. This very deep, gently sloping, well drained soil 
is on smooth ridgetops and side slopes in the uplands. 
It formed in loess. Areas range from 5 to 400 acres in 
size. 

Typically, the surface layer is dark grayish brown, 
firm silty clay loam about 7 inches thick. The subsoil is 
firm silty clay loam about 41 inches thick. The upper 
part is grayish brown, the next part is pale brown, and 
the lower part is very pale brown and calcareous. The 
underlying material to a depth of more than 60 inches is 
very pale brown, calcareous silt loam. In some areas 
the surface layer is eroded and is lighter colored. 

Included with this soil in mapping are small areas of 
Crofton and Nora soils. Crofton soils are in the lower 
landscape positions. They have a lighter colored 
surface layer than the Moody soil. They are calcareous 
near the surface. Nora soils are calcareous at a depth 
of less than 30 inches. They are in landscape positions 
similar to those of the Moody soil. Also included are 
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small areas of nearly level or strongly sloping Moody 
soils. Included soils make up about 10 percent of the 
unit. 

Permeability is moderately slow in the Moody soil. 
The available water capacity is high. The water intake 
rate is low. Runoff is medium. Organic matter content is 
moderate. Natural fertility is high. Tilth is good. 

Most of the acreage of this soil is farmed. Most areas 
are dry-farmed, but many areas are irrigated by 
sprinklers. A few areas support cool-season or native 
grasses and are used for grazing. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, and alfalfa. Water erosion is 
a slight or moderate hazard. Conserving water is a 
management concern. If row crops are grown, contour 
farming can be used. A system of conservation tillage, 
such as no-till planting, that leaves all or part of the 
crop residue on the surface helps to control erosion and 
conserves moisture. Returning crop residue to the soil, 
growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth and increase the rate of water intake. If 
alfalfa is grown, applications of lime are needed. 
Terraces and grassed waterways help to control 
erosion. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. It is particularly well suited to 
center-pivot sprinkler systems. The major hazard is 
erosion. Adjusting the rate of water application to the 
low intake rate of the soil minimizes the amount of 
water that runs off and helps to control erosion. A 
system of conservation tillage, such as no-till planting, 
that leaves all or part of the crop residue on the surface 
helps to control erosion and conserves moisture. 
Returning crop residue to the soil and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth and increase the rate of water intake. 
Contour farming, terraces, and grassed waterways help 
to control erosion. 

This soil is suited to cool-season introduced grasses 
used for grazing. Pastures generally consist of smooth 
bromegrass or a mixture of smooth bromegrass and 
alfalfa or orchardgrass and alfalfa. Proper stocking 
rates, rotation grazing, and applications of nitrogen 
fertilizer help to keep the grasses in good condition. 

This soil is suited to range. Using areas of this soil 
as range can help to control soil blowing and water 
erosion. Overgrazing and improper haying methods 
reduce the amount of protective plant cover and the 
quality of native plants. Proper grazing use, timely 
deferment of grazing and haying, and a planned grazing 
system help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
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windbreaks. Healthy seedlings of adapted species can 
survive and grow well if properly planted on a well 
prepared site and if they receive proper care after 
planting. Weeds can be controlled by cultivating 
between the tree rows, hand hoeing within the rows, or 
carefully applying the appropriate herbicides. Irrigation 
may be necessary during periods of insufficient rainfall. 

The moderately slow permeability is a limitation on 
sites for septic tank absorption fields. It generally can 
be overcome by increasing the size of the absorption 
field. On sites for sewage lagoons, grading is needed to 
modify the slope and to shape the lagoon. Sealing the 
lagoon helps to prevent seepage. Strengthening the 
foundation of buildings and backfilling with coarse 
textured material help to prevent the structural damage 
caused by shrinking and swelling. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. The damage to roads and streets 
caused by frost action can be minimized by providing a 
good surface drainage system. Crowning the road by 
grading and constructing adequate roadside ditches 
help to provide good surface drainage and minimize the 
damage caused by frost action. 

The capability classification is Ile-1, dryland, and 
Ше-3, irrigated. The range site is Silty, and the 
windbreak suitability group is 3. 


NoC—Nora silty clay loam, 2 to 6 percent slopes. 
This very deep, gently sloping, well drained soil is on 
smooth ridgetops and side slopes in the uplands. It 
formed in loess. Areas range from 5 to 100 acres in 
size. 

Typically, the surface layer is dark grayish brown, 
friable silty clay loam about 6 inches thick. The 
subsurface layer also is dark grayish brown, friable silty 
clay loam. It is about 5 inches thick. The subsoil is 
about 27 inches thick. The upper part is brown, friable 
silty clay loam, and the lower part is pale brown, friable, 
calcareous silt loam. The underlying material to a depth 
of more than 60 inches is very pale brown, calcareous 
silt loam. In some places the soil is silt loam throughout. 
In other places it is silty clay loam to a depth of 60 
inches or more. 

Included with this soil in mapping are small areas of 
Crofton, Moody, and Ortello soils. Crofton soils have a 
lighter colored surface layer than the Nora soil. They 
are calcareous near the surface. They are in the slightly 
higher landscape positions. Moody soils are in 
landscape positions similar to those of the Nora soil. 
They are calcareous below a depth of 30 inches. Ortello 
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soils are higher on the landscape than the Nora soil. 
Also, they have more sand. Included soils make up 5 to 
15 percent of the unit. 

Permeability is moderate in the Nora soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is medium. Organic matter content is 
moderate. Natural fertility is medium. Tilth is good. 

Most of the acreage of this soil is farmed. A large 
acreage is irrigated if water is available. Some areas 
support cool-season or native grasses and are used for 
grazing. 

If dry-farmed, this soil is suited to corn, oats, wheat, 
alfalfa, grain sorghum, and soybeans. Water erosion is 
a slight or moderate hazard if the surface is not 
protected by crops or crop residue. Where slopes are 
suitable, contour farming, terraces, and grassed 
waterways help to control runoff and prevent excessive 
erosion. A system of conservation tillage, such as no-till 
planting or disking, that leaves crop residue on the 
surface helps to control water erosion and soil blowing 
and conserves moisture. Returning crop residue to the 
soil, growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. Adjusting the rate of water 
application to the moderate intake rate of the soil 
minimizes the amount of water that runs off and helps 
to control erosion. Most areas are not suited to gravity 
irrigation because of the hazard of erosion. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves all or part of the crop residue on the surface 
helps to control erosion. Where slopes are suitable, 
contour farming, terraces, and grassed waterways help 
to control runoff and prevent excessive water erosion. 
Returning crop residue to the soil and applying feedlot 
manure can improve or maintain organic matter content 
and tilth. 

This soil is suited to pastures. Pastures are mainly 
bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa and other cool-season grasses. Applications 
of fertilizer, rotation grazing, and proper stocking rates 
help to keep the grasses in good condition and help to 
control water erosion. Weeds can be controlled if the 
appropriate herbicides are applied. 

This soil is suited to range. Overgrazing and 
improper haying methods reduce the quality of the 
native grasses and thus can increase the hazard of 
water erosion. Proper grazing use, timely deferment of 
grazing and haying, and a grazing system in which two 
or more pastures are alternately grazed and rested and 
the order of the grazing and rest periods is changed 
each year help to maintain or improve the range 
condition. 
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This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of 
appropriate herbicides. Irrigation may be necessary 
during periods of insufficient rainfall. 

This soil is generally suited to septic tank absorption 
fields. On sites for sewage lagoons, grading is needed 
to modify the slope and to shape the lagoon. Lining or 
sealing the lagoon helps to prevent seepage. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
The surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. The damage to roads caused 
by frost action can be minimized by providing a good 
surface drainage system. Crowning the road by grading 
and establishing adequate roadside ditches help to 
prevent the damage caused by wetness. 

The capability classification is lle-1, dryland, and 
ille-3, irrigated. The range site is Silty, and the 
windbreak suitability group is 3. 


NoD—Nora silty clay loam, 6 to 11 percent slopes. 
This very deep, strongly sloping, well drained soil is on 
plane hillsides in the uplands. It formed in loess. Areas 
range from 5 to 40 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silty clay loam about 8 inches thick. The subsoil 
is about 28 inches thick. The upper part is brown, 
friable silty clay loam, and the lower part is pale brown, 
friable, calcareous silt loam. The underlying material to 
a depth of more than 60 inches is very pale brown, 
calcareous silt loam. In some places the soil is silt loam 
throughout. In other places it is silty clay loam to a 
depth of 60 inches or more. 

Included with this soil in mapping are small areas of 
Betts and Crofton soils. Crofton soils are in the slightly 
higher landscape positions on the upper side slopes. 
They have a lighter colored surface layer than the Nora 
soil. Crofton and Betts soils are calcareous near the 
surface. Betts soils are in landscape positions similar to 
those of the Nora soil. They formed in glacial till. In a 
few areas erosion has removed all or most of the 
original surface layer. Included areas make up 5 to 15 
percent of the unit. 

Permeability is moderate in the Nora soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is medium. Organic matter content is 
moderate. Natural fertility is medium. Tilth is good. 

Most of the acreage of this soil is farmed. Most areas 
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are dry-farmed, but a large acreage is irrigated. Some 
areas support cool-season or native grasses and are 
used for grazing. 

li dry-farmed, this soil is suited to corn, oats, wheat, 
alfalfa, grain sorghum, and soybeans. Water erosion is 
a moderate hazard if the surface is not protected by 
crops or crop residue. Where slopes are suitable, 
contour farming, terraces, and grassed waterways help 
to control runoff and prevent excessive erosion. A 
system of conservation tillage, such as no-till planting or 
disking, that leaves crop residue on the surface helps to 
control water erosion and conserves moisture. 
Returning crop residue to the soil, growing green 
manure crops, and applying feedlot manure can 
improve or maintain organic matter content, fertility, and 
tilth. 

If irrigated by sprinklers, this soil is suited to wheat, 
alfalfa, and cool-season grasses. Corn, grain sorghum, 
and soybeans also are irrigated, but water erosion is a 
severe hazard in areas where these crops are grown. 
Adjusting the rate of water application to the moderate 
intake rate of the soil minimizes the amount of water 
that runs off and helps to control erosion. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves all or part of the crop residue on the surface 
helps to control erosion. Where slopes are suitable, 
contour farming, terraces, and grassed waterways help 
to control runoff and prevent excessive water erosion. 
Returning crop residue to the soil and applying feedlot 
manure can improve or maintain organic matter content 
and tilth. 

This soil is suited to pastures. Pastures are mainly 
bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa and other cool-season grasses. Applications 
of fertilizer, rotation grazing, and proper stocking rates 
help to keep the grasses in good condition and help to 
control water erosion. Weeds can be controlled if the 
appropriate herbicides are applied. 

This soil is suited to range. Overgrazing or improper 
haying methods reduce the quality of the native grasses 
and thus increase the hazard of water erosion. Proper 
grazing use, timely deferment of grazing and haying, 
and a grazing system in which two or more pastures 
are alternately grazed and rested and the order of the 
grazing and rest periods is changed each year help to 
maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of 
appropriate herbicides. Irrigation may be necessary 
during periods of insufficient rainfall. 

If this soil is used as a site for septic tank absorption 
fields, land shaping and installing the field on the 
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contour help to ensure that the field functions properly. 
If the less sloping areas are selected as sites for 
sewage lagoons, some leveling and banking may be 
necessary. Sealing the bottom of the lagoon helps to 
prevent seepage. Strengthening the foundation of 
buildings and backfilling with coarse textured material 
help to prevent the structural damage caused by 
shrinking and swelling. Buildings should be designed so 
that they conform to the natural slope of the land, or the 
building sites should be graded to a suitable gradient. 
The surface pavement and base material of roads 
should be thick enough to compensate for the low 
strength of the soil. Crowning the road by grading and 
constructing adequate roadside ditches help to provide 
good surface drainage and minimize the damage to 
roads caused by frost action. 

The capability classification is Ше-1, dryland, and 
\Ve-3, irrigated. The range site is Silty, and the 
windbreak suitability group is 3. 


NoE—Nora silty clay loam, 11 to 15 percent 
slopes. This very deep, moderately steep, well drained 
soil is on upland side slopes. It formed in loess. Areas 
range from 5 to 40 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silty clay loam about 8 inches thick. The subsoil 
is about 23 inches thick. It is brown, friable silty clay 
loam in the upper part and pale brown, friable, 
calcareous silt loam in the lower part. The underlying 
material to a depth of more than 60 inches is very pale 
brown, calcareous silt loam. In some places the soil is 
silty clay loam to a depth of 60 inches or more. In other 
places the soil is strongly sloping or steep. 

Included with this soil in mapping are small areas of 
Alcester and Betts soils. Alcester soils are lower on the 
landscape than the Nora soil. They have a thick, dark 
surface soil. Betts soils are in landscape positions 
similar to those of the Nora soil. They are calcareous 
near the surface. They formed in glacial till. In a few 
small areas, erosion has removed all or most of the 
original surface layer and the brown subsoil is exposed 
at the surface. Included areas make up 5 to 15 percent 
of the unit. 

Permeability is moderate in the Nora soil. The 
available water capacity is high. Runoff is medium. 
Organic matter content is moderate. Natural fertility is 
medium. 

About half of the acreage of this soil is farmed. The 
remaining acreage supports cool-season or native 
grasses and is used for grazing. 

If dry-farmed, this soil is poorly suited to alfalfa, oats, 
corn, and grain sorghum. If the surface is not protected 
by crops or crop residue, water erosion is a severe 
hazard. Row crops should not be grown continuously. 
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Where slopes are suitable, contour farming, terraces, 
and grassed waterways help to contro! runoff and 
prevent excessive erosion. A system of conservation 
tillage, such as no-till planting or disking, that leaves 
crop residue on the surface helps to control water 
erosion and conserves moisture. Returning crop residue 
to the soil, growing green manure crops, and applying 
feedlot manure can improve or maintain organic matter 
content, fertility, and tilth. 

This soil is not suited to irrigation because of the 
severe hazard of water erosion. 

This soil is well suited to introduced grasses for 
pasture. Pastures are mainly smooth bromegrass or, in 
some areas, a mixture of bromegrass and alfalfa or 
other cool-season grasses. Overgrazing reduces the 
amount of protective vegetative cover and the quality of 
desired grasses. Rotation grazing and proper stocking 
rates help to keep the grasses in good condition and 
control water erosion. Applying nitrogen fertilizer 
increases the growth and vigor of the grasses. 

This soil is suited to native grasses for range. 
Overgrazing or improper haying methods reduce the 
quality of the native grasses and thus can increase the 
hazard of water erosion. Proper grazing use, timely 
deferment of grazing and haying, and a grazing system 
in which two or more pastures are alternately grazed 
and rested and the order of the grazing and rest periods 
is changed each year help to maintain or improve the 
range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of 
appropriate herbicides. The lack of seasonal rainfall is a 
limitation during some years. Irrigation may be 
necessary. 

If this soil is used as a site for septic tank absorption 
fields, land shaping and installing the field on the 
contour help to ensure that the field functions properly. 
On sites for sewage lagoons, extensive grading is 
needed to modify the slope and to shape the lagoon. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
Buildings should be designed so that they conform to 
the natural slope of the land, or the building sites 
should be graded to a suitable gradient. The surface 
pavement and base material should be thick enough to 
compensate for the low strength of the soil. Crowning 
the road by grading and constructing adequate roadside 
ditches help to provide good surface drainage and 
minimize the damage to roads caused by frost action. 

The capability classification is IVe-1, dryland. The 
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range site is Silty, and the windbreak suitability group is 
3. 


Ob—Obert silt loam, wet, 0 to 2 percent slopes. 
This very deep, nearly level, very poorly drained soil is 
on bottom land. It formed in calcareous alluvium. It is 
subject to occasional flooding. Areas range from 5 to 
100 acres in size. 

Typically, the surface layer is gray, friable, 
calcareous silt loam about 10 inches thick. The 
subsurface layer is dark gray, firm, calcareous silty clay 
loam about 15 inches thick. Below this is a transitional 
layer of dark gray, firm silty clay loam about 15 inches 
thick. The underlying material to a depth of more than 
60 inches is stratified dark gray and light brownish gray 
loam. Some small areas are somewhat poorly drained 
or poorly drained. 

Included with this soil in mapping are small areas of 
Fluvaquents and Kezan and Orwet soils. Fluvaquents 
are covered by shallow water for a large part of the 
year. They are in the lowest landscape positions. Kezan 
and Orwet soils are higher on the fandscape than the 
Obert soil. They are poorly drained. Orwet soils have 
sand in the lower part of the profile. Included soils make 
up 5 to 15 percent of the unit. 

Permeability is moderately slow in the Obert soil. The 
available water capacity is high. Runoff is slow. Organic 
matter content is moderate. Natural fertility is high. The 
seasonal high water table ranges from about 0.5 foot 
above the surface during wet years to about 1.0 foot 
below the surface during dry years. 

Most of the acreage of this soil supports native 
grasses and is used for grazing or hay. These areas 
also are used as habitat for wildlife. The soil is too wet 
to be used as cropland. 

This soil is poorly suited to cool-season grasses used 
for grazing. It is suited to reed canarygrass and 
creeping foxtail. The pasture grasses and legumes 
selected for planting are limited by the excessive 
wetness. Grazing when the water table is at its highest 
level can damage grasses. It can also leave the surface 
rough and thus increase the difficulty of mowing for hay. 
Because of the wetness, seeding grasses can be 
difficult. An artificial drainage system that includes 
perforated tile can help to control the wetness caused 
by the high water table. Rotation grazing and proper 
stocking rates help to keep the grasses in good 
condition. Weeds can be controlled if the appropriate 
herbicides are applied. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly prairie cordgrass, bluejoint 
reedgrass, northern reedgrass, and slender wheatgrass. 
These species make up 70 percent or more of the total 
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annual forage. Bluegrass, green muhly, and forbs make 
up the rest. If the soil is subject to continuous heavy 
grazing or improperly harvested for hay, prairie 
cordgrass, bluejoint reedgrass, and northern reedgrass 
decrease in abundance and are replaced by slender 
wheatgrass, bluegrass, green muhly, sedges, rushes, 
and forbs. If overgrazing or improper haying methods 
continue for many years, bluegrass, foxtail barley, 
sedges, rushes, and forbs dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 2.1 animal unit months per acre. 
Areas of this soil produce a high quantity of low-quality 
forage. A planned grazing system that includes proper 
grazing use, timely deferment of grazing and haying, 
and restricted use during very wet periods can help to 
maintain or improve the range condition. Grazing and 
operating heavy machinery when the soil is wet can 
result in surface compaction and the formation of 
mounds and ruts, which can hinder grazing and the 
harvesting of hay. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain healthy and 
vigorous. In wet years, some areas of this soil cannot 
be harvested. After the ground is frozen, livestock can 
graze without damaging the meadows. The livestock 
should be removed in the spring before the ground 
thaws. 

This soil is generally not suited to trees and shrubs 
grown as windbreaks or to plantings that enhance 
recreational areas and wildlife habitat. Survival and 
growth rates of adapted species are poor. Establishing 
seedlings can be difficult because the soil is very poorly 
drained. In some areas trees and shrubs can be grown 
only if special practices, such as hand planting, proper 
site preparation, or drainage measures, are applied. 

This soil is not suited to septic tank absorption fields, 
sewage lagoons, or building site development because 
of the seasonal high water table, ponding, and flooding. 
A suitable alternative site should be selected. The 
surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained base 
material helps to prevent the damage caused by low 
strength. Constructing roads on suitable, well 
compacted fill material above the level of ponding and 
providing adequate roadside ditches and culverts help 
to prevent the road damage caused by ponding and 
wetness. Mixing the base materia! with additives, such 
as hydrated lime, helps to prevent excessive shrinking 
and swelling. 

The capability classification is Vw-7, dryland. The 
range site is Wetland, and the windbreak suitability 
group is 10. 
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Od—Onawa silty clay, 0 to 2 percent slopes. This 
very deep, nearly level, somewhat poorly drained soil is 
on bottom land along the Missouri and Niobrara Rivers. 
It formed in clayey alluvium over loamy alluvium. It is 
subject to rare flooding. Areas range from 5 to 200 
acres in size. 

Typically, the surface layer is gray, very firm silty clay 
about 6 inches thick. The subsurface layer is stratified 
dark gray and gray, very firm, calcareous silty clay 
about 4 inches thick. The underlying material is light 
brownish gray, mottled, calcareous silty clay about 15 
inches thick. Below this to a depth of more than 60 
inches is light gray, mottled, calcareous silt loam and 
very fine sandy loam. In some places the surface layer 
is silty clay loam or silt loam. In other places the clayey 
layer is less than 18 inches or more than 30 inches 
thick. In some areas the water table is below a depth of 
4 feet. 

Included with this soil in mapping are small areas of 
Blyburg and Solomon soils. Blyburg soils are in the 
higher landscape positions and are well drained. They 
are loamy throughout. Solomon soils are in landscape 
positions similar to those of the Onawa soil. They are 
clayey throughout. Included soils make up about 5 to 15 
percent of the unit. 

Permeability is slow in the upper part of the Onawa 
soil and moderate in the lower part. The available water 
capacity is high. The water intake rate is very low. 
Runoff is slow. Organic matter content is moderate. 
Natural fertility is medium. The seasonal high water 
table ranges from about 2 feet below the surface during 
wet years to 4 feet below the surface during dry years. 
The shrink-swell potential is high. 

Most areas of this soil are dry-farmed. A few areas 
are irrigated. The remaining areas support cool-season 
or native grasses and are used for grazing or hay. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, wheat, oats, and alfalfa. The main 
limitations are excessive wetness and poor tilth. These 
limitations can sometimes delay tillage in the spring. In 
areas where outlets are available, the wetness can be 
overcome by land leveling and surface drainage 
ditches. Tilth can be improved by incorporating crop 
residue into the soil and tilling only during the optimum 
moisture conditions. Cracks may form during droughty 
periods. These cracks can contribute to crop stress, 
injure the roots of plants, and accelerate drying. 
Cultivation can minimize cracking. Using a system of 
conservation tillage, such as no-till planting, that leaves 
all or part of the crop residue on the surface, returning 
crop residue to the soil, growing green manure crops, 
applying feediot manure, and including grasses and 
legumes in the cropping system help to maintain or 
improve organic matter content, fertility, and tilth and 
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increase the rate of water intake. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. !t is suited to gravity and 
sprinkler systems. Land leveling can improve surface 
drainage and the efficiency of irrigation systems. Using 
a system of conservation tillage, such as no-till planting, 
that leaves all or part of the crop residue on the 
surface, returning crop residue to the soil, growing 
green manure crops, applying feedlot manure, and 
including grasses and legumes in the cropping 
sequence help to maintain or improve organic matter 
content, fertility, and tilth and increase the rate of water 
intake. Crop stress may occur because transpiration 
and evaporation rates may exceed the very low water 
intake rate. 

This soil is suited to cool-season grasses used for 
grazing or hay. Grasses can be rotated with other 
crops. Bromegrass and orchardgrass are suitable 
species. Grazing when the water table is high can 
damage the grasses and can leave the surface rough. 
The rough surface makes mowing for hay difficult. The 
grazing season can be extended by managing cool- 
season grasses along with pastures of warm-season 
grasses. Rotation grazing and proper stocking rates 
help to keep the grasses in good condition. Weeds can 
be controlled if the appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates for adapted 
species that can tolerate occasional wetness are good. 
Cracks can form in the summer because of the high 
shrink-swell potential. The weeds and grasses that 
compete with the trees for moisture can be controlled 
by proper site preparation, timely cultivation between 
the tree rows with conventional equipment, applications 
of appropriate herbicides, or rototilling or hand hoeing. 

If this soil is used as a site for sanitary facilities or 
buildings, the flooding is a hazard. Constructing septic 
tank absorption fields and sewage lagoons on fill 
material can raise the absorption field and the bottom of 
the lagoon high enough above the seasonal high water 
table. Constructing dwellings and buildings on raised, 
well compacted fill materia! helps to prevent the 
structural damage caused by flooding and wetness. The 
surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained base 
materia! helps to prevent the damage caused by low 
strength. The damage to roads caused by frost action 
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can be minimized by providing a good surface drainage 
system and a gravel moisture barrier in the subgrade. 
Crowning the road by grading and constructing 
adequate roadside ditches help to prevent the damage 
caused by wetness. 

The capability classification is Ilw-1, dryland and 
irrigated. The range site is Clayey Overflow, and the 
windbreak suitability group is 2S. 


Oe—O'Neill sandy loam, 0 to 2 percent slopes. 
This nearly level, well drained soil is on uplands and 
Stream terraces. It is moderately deep over gravelly 
coarse sand. Areas range from 5 to 75 acres in size. 

Typically, the surface layer is grayish brown, friable 
sandy loam about 6 inches thick. The subsurtace layer 
is dark grayish brown, friable sandy loam about 3 
inches thick. The subsoil is brown, friable sandy loam 
about 14 inches thick. The underlying material to a 
depth of more than 60 inches is very pale brown 
gravelly coarse sand. In some places the surface layer 
is loamy sand. In a few places the soil is dark to a 
depth of more than 20 inches. In some areas the lower 
part of the subsoil is loamy sand. In other areas the 
lower part of the underlying material is sand or fine 
sand. 

Included with this soil in mapping are small areas of 
Meadin and Ortello soils. These soils are in landscape 
positions similar to those of the O'Neill soil. Meadin 
soils have underlying material of gravelly coarse sand 
within a depth of 8 to 20 inches. Ortello soils have 
sandy underlying material that does not contain coarse 
sand and gravel. Included soils make up 5 to 20 
percent of the unit. 

Permeability is moderately rapid in the solum of the 
O'Neill soil and very rapid in the underlying material. 
The available water capacity is low. The water intake 
rate is moderately high. Runoff is slow. Organic matter 
content is moderately low. Natural fertility is medium. 
The soil can be easily tilled. 

More than half of the acreage of this soil is cropland. 
The remaining acreage supports native or introduced 
grasses and is used for grazing or haying. Some of the 
cropland is irrigated. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, small grain, alfalfa, and introduced 
grasses. Soil blowing is the main hazard in areas where 
the surface is not adequately protected by crops or crop 
residue. A system of conservation tillage, such as no-till 
planting, that leaves all or part of the crop residue on 
the surface helps to control soil blowing and conserves 
moisture. The soil is droughty because of the low 
available water capacity. Applying barnyard manure and 
returning crop residue to the soil help to maintain the 
content of organic matter and fertility. 
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If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, alfalfa, and introduced grasses. It ís suited to 
sprinkler and gravity systems. Some land leveling may 
be needed in areas where gravity systems are used. In 
areas where deep cuts are made into the underlying 
material, backfilling with finer textured material may be 
needed. Frequent, light applications of water are 
needed. Soil blowing is a severe hazard. A system of 
conservation tillage that leaves crops or crop residue on 
the surface most of the time helps to control soil 
blowing and conserves moisture. Applying barnyard 
manure improves organic matter content and fertility. 

This soil is suited to cool-season introduced grasses 
used for grazing or hay. Grasses can be rotated with 
other crops. Cool-season grasses, such as smooth 
bromegrass, are suitable species. They can be seeded 
alone or in a mixture with a legume, such as alfalfa. Soil 
blowing is a hazard. Overgrazing reduces the amount of 
protective plant cover and the quality of the stands and 
thus can increase the hazard of soil blowing. The 
grazing season can be extended by managing cool- 
season grasses along with pastures of warm-season 
grasses. Rotation grazing and proper stocking rates 
help to keep the grasses in good condition. Applying 
nitrogen and phosphate fertilizers can improve the 
growth and vigor of the grasses. Weeds can be 
controlled if the appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Insufficient seasonal rainfall is a limitation. 
Irrigation may be needed. The soil has a low available 
water capacity. The species selected for planting should 
be those that are tolerant of drought. The weeds and 
grasses that compete with the trees for moisture can be 
controlled by proper site preparation, timely cultivation, 
and applications of herbicides. 

This soil is generally suited to dwellings and small 
commercial buildings. The soil readily absorbs but does 
not adequately filter the effluent in septic tank 
absorption fields. The poor filtering capacity can result 
in the pollution of nearby water supplies. Sealing the 
bottom of sewage lagoons can help to prevent seepage. 
The walls or sides of shallow excavations can slough or 
cave unless they are shored. The damage to roads and 
streets caused by frost action can be minimized by 
providing a good surface drainage system. Crowning 
the road by grading and constructing adequate roadside 
ditches help to prevent the damage caused by wetness. 

The capability classification is llle-3, dryland, and 
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Ше-9, irrigated. The range site is Sandy, and the 
windbreak suitability group is 6G. 


OeC—O'Neill sandy loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on uplands and 
stream terraces. It is moderately deep over gravelly 
coarse sand. Areas range from 5 to 150 acres in size. 

Typically, the surface layer is dark grayish brown, 
very friable sandy loam about 8 inches thick. The 
subsurface layer is dark grayish brown, friable sandy 
loam about 10 inches thick. The subsoil is brown, 
friable sandy loam about 5 inches thick. The underlying 
material to a depth of more than 60 inches is very pale 
brown gravelly coarse sand. In some:places the lower 
part of the subsoil is loamy sand. In other places the 
lower part of the underlying material is sand or fine 
sand. 

Included with this soil in mapping are small areas of 
Meadin, Ortello, and Thurman soils. These soils are in 
landscape positions similar to those of the O'Neill soil. 
Meadin soils have underlying material of gravelly coarse 
sand within a depth of 8 to 20 inches. Ortello soils have 
sandy underlying material. Thurman soils are sandy 
throughout. Included soils make up 10 to 20 percent of 
the unit. 

Permeability is moderately rapid in the solum of the 
O'Neill soil and very rapid in the underlying material. 
The available water capacity is low. The water intake 
rate is moderately high. Runoff is slow. Organic matter 
content is moderately low. Natural fertility is medium. 
The soil is easy to work, and good tilth can easily be 
maintained. 

About half of the acreage of this unit supports native 
grasses and is used for grazing or hay. The remaining 
acreage is used as cropland or as pastures of 
introduced grasses. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, soybeans, small grain, and alfalfa. Soil 
blowing and water erosion are hazards. Leaving crops 
or crop residue on the surface most of the time helps to 
control erosion and conserves moisture. Contour 
farming helps to prevent excessive water erosion. 
Applying barnyard manure improves fertility. Wind 
stripcropping helps to control soil blowing. 

If irrigated by sprinklers, this soil is suited to corn, 
grain sorghum, soybeans, alfalfa, and introduced 
grasses. Frequent, light applications of water are 
needed. Contour farming and stripcropping help to 
control water erosion. A system of conservation tillage, 
such as no-till planting, that leaves crop residue on the 
surface helps to control erosion and conserves 
moisture. Applying barnyard manure helps to maintain 
fertility and improves organic matter content. 

This soil is suited to cool-season introduced grasses 
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used for grazing or hay. Grasses can be rotated with 
other crops. Cool-season grasses, such as smooth 
bromegrass, are suitable species. They can be seeded 
alone or in a mixture with a legume, such as alfalfa. Soil 
blowing and water erosion are hazards. Overgrazing 
reduces the amount of protective plant cover and the 
quality of the stands and thus can increase the hazards 
of soil blowing and water erosion. The grazing season 
can be extended by managing cool-season grasses 
along with pastures of warm-season grasses. Rotation 
grazing and proper stocking rates help to keep the 
grasses in good condition. Applying nitrogen and 
phosphate fertilizers improves the growth and vigor of 
the grasses. Weeds can be controlled if the appropriate 
herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. It is droughty because of the low available 
water capacity. The species selected for planting should 
be those that are tolerant of drought. Irrigation may be 
needed. The weeds and grasses that compete with the 
trees for moisture can be controlled by cultivating with 
conventional equipment or by rototilling. Soil blowing 
can be controlled by maintaining strips of sod between 
the tree rows. 

This soil is generally suited to dwellings. The soil 
readily absorbs but does not adequately filter the 
effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of nearby 
water supplies. Sealing the bottom of sewage lagoons 
can help to prevent seepage. The walls or sides of 
shallow excavations can slough or cave unless they are 
shored. Small commercial buildings should be designed 
so that they conform to the natural slope of the land, or 
the building sites should be graded to a suitable 
gradient. The damage to roads caused by frost action 
can be minimized by providing a good surface drainage 
system. Crowning the road by grading and constructing 
adequate roadside ditches help to prevent the damage 
caused by wetness. 

The capability classification is IVe-3, dryland, and 
IVe-9, irrigated. The range site is Sandy, and the 
windbreak suitability group is 6G. 


Og—Ord fine sandy loam, 0 to 2 percent slopes. 
This very deep, nearly level, somewhat poorly drained 
soil is on bottom land. It formed in alluvium. it is subject 
to occasional flooding. Areas range from 5 to 80 acres 
in size. 
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Typically, the surface layer is dark grayish brown, 
very friable fine sandy loam about 6 inches thick. The 
subsurface layer is dark grayish brown and grayish 
brown, friable fine sandy loam about 12 inches thick. 
Below this is a transitional layer of light brownish gray, 
friable, calcareous fine sandy loam about 5 inches thick. 
The underlying material extends to a depth of more 
than 60 inches. It is light gray, mottled, calcareous 
loamy fine sand in the upper part and white, mottled, 
calcareous loamy fine sand and fine sand in the lower 
part. In some places the surface layer is loam. 

Included with this soil in mapping are small areas of 
Boel, Inavale, and Orwet soils. Boel soils have sand at 
a shallower depth than the Ord soil. They are in 
landscape positions similar to those of the Ord soil. 
Inavale soils are in the higher landscape positions. 
They are excessively drained. Orwet soils are lower on 
the landscape than the Ord soil. They are poorly 
drained. Included soils make up 5 to 15 percent of the 
unit. 

Permeability is moderately rapid in the upper part of 
the Ord soil and rapid in the underlying material. The 
available water capacity is moderate. The water intake 
rate is moderately high. Runoff is slow. Organic matter 
content is moderately low. Natural fertility is medium. 
The seasonal high water table ranges from about 1.5 
feet below the surface during wet years to 3.5 feet 
below the surface during dry years. Tilth is good. 

Most of the acreage of this soil is used for cultivated 
crops. A few areas are irrigated. Some areas support 
introduced or native grasses and are used for grazing 
or haying. 

If dry-farmed, this soil is suited to corn, soybeans, 
grain sorghum, small grain, and legumes. Tillage may 
be delayed early in the spring during wet years. Soil . 
blowing is a minor hazard. A system of conservation 
tillage, such as no-till planting or disking, that leaves 
crop residue on the surface helps to control soil blowing 
and can improve or maintain organic matter content and 
fertility. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. It is suited to gravity or sprinkler 
systems. Land leveling is generally needed in areas 
where gravity systems are used. Tillage may be 
delayed in the spring during wet years. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves crop residue on the surface helps to contro! 
soil blowing and can improve or maintain organic matter 
content and fertility. 

This soil is suited to introduced grasses used for 
grazing or haying. These grasses generally consist of 
smooth bromegrass or a mixture of smooth bromegrass 
and legumes. Proper stocking rates, rotation grazing, 
and applications of nitrogen fertilizer help to keep 
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the grasses in good condition. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
System, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. The weeds and grasses that compete with 
the trees for moisture are a management concern. 
Weeds can be controlled by cultivating between the tree 
rows, hand hoeing within the rows, and carefully 
applying the appropriate herbicides. The species 
selected for planting should be those that are tolerant of 
a moderately high water table. 

This soil is not suited to septic tank absorption fields 
or building site development because of the flooding. A 
suitable alternative site should be selected. Lining or 
sealing sewage lagoons helps to prevent seepage. 
Diking lagoons helps to prevent the damage caused by 
flooding. Constructing sewage lagoons on fill material is 
necessary to raise the bottom of the lagoon above the 
seasonal high water table. The walls or sides of shallow 
excavations can slough or cave unless they are shored. 
Constructing roads on suitable, well compacted fill 
material above the flood level and providing adequate 
roadside ditches and culverts help to prevent the road 
damage caused by flooding and wetness. The damage 
to roads caused by frost action can be minimized by 
providing a good surface drainage system and a gravel 
moisture barrier in the subgrade. Crowning the road by 
grading helps to prevent the damage caused by 
wetness. 

The capability classification is Ilw-6, dryland, and 
liw-8, irrigated. The range site is Subirrigated, and the 
windbreak suitability group is 2S. 


Oh—Ord loam, 0 to 2 percent slopes. This very 
deep, nearly level, somewhat poorly drained soil is on 
bottom land. It formed in alluvium. It is subject to 
occasional flooding. Areas range from 5 to 80 acres in 
size. 

Typically, the surface layer is dark grayish brown, 
friable, calcareous loam about 6 inches thick. The 
subsurface layer also is dark grayish brown, friable, 
calcareous loam. It is about 4 inches thick. Below this is 
a transitional layer about 14 inches thick. It is light gray, 
friable, calcareous loam in the upper part and gray, 
friable, calcareous fine sandy loam in the lower part. 
The underlying material extends to a depth of more 
than 60 inches. It is light gray, mottled, calcareous 
loamy fine sand in the upper part and white, mottled, 
calcareous fine sand in the lower part. 

Included with this soil in mapping are small areas of 
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Boel, Inavale, and Orwet soils. Boel soils are in 
landscape positions similar to those of the Ord soil. 
They have sand at a shallower depth than the Ord soil. 
Inavale soils are higher on the landscape than the Ord 
soil. They are excessively drained. Orwet soils are in 
the lower landscape positions. They are poorly drained. 
Included soils make up 5 to 15 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Ord soil and rapid in the underlying material. The 
available water capacity is moderate. The water intake 
rate is moderately high. Runoff is slow. Organic matter 
content is moderate. Natural fertility is medium. The 
seasonal high water table ranges from about 1.5 feet 
below the surface during wet years to 3.5 feet below the 
surface during dry years. Tilth is good. | 

Most of the acreage of this soil is used for cultivated 
crops. А few areas are irrigated. Some areas support 
introduced or native grasses and are used for grazing 
or haying. 

If dry-farmed, this soil is suited to corn, soybeans, 
grain sorghum, small grain, and legumes. Tillage may 
be delayed early in the spring during wet years. Using a 
System of conservation tillage that leaves crop residue 
on the surface, returning crop residue to the soil, 
growing green manure crops, and applying feedlot 
manure help to maintain organic matter content and 
tilth. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. It is suited to gravity and 
sprinkler systems. Land leveling is generally needed in 
areas where gravity systems are used. Tillage may be 
delayed in the spring during wet years. Returning crop 
residue to the soil, growing green manure crops, and 
applying feedlot manure help to maintain organic matter 
content and tilth. 

This soil is suited to introduced grasses for pasture. 
Pastures generally consist of smooth bromegrass or a 
mixture of smooth bromegrass and legumes. Proper 
Stocking rates, rotation grazing, and applications of 
nitrogen fertilizer help to keep the grasses in good 
condition. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. The weeds and grasses that compete with 
the trees for moisture are a management concern. They 
can be controlled by cultivating between the tree rows, 
hand hoeing, or applying the appropriate herbicides. 
The species selected for planting should be those that 
can tolerate a moderately high water table. 
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This soil is not suited to septic tank absorption fields 
or building site development because of the flooding. A 
suitable alternative site should be selected. Lining or 
sealing sewage lagoons helps to prevent seepage. 
Diking lagoons helps to prevent the damage caused by 
flooding. Constructing sewage lagoons on fill material 
can raise the bottom of the lagoon above the seasonal 
high water table. The walls or sides of shallow 
excavations can slough or cave unless they are shored. 
Constructing roads on suitable, well compacted fill 
material above the flood level and providing adequate 
roadside ditches and culverts help to prevent the road 
damage caused by flooding and wetness. The damage 
to roads caused by frost action can be minimized by 
providing a good surface drainage system and a gravel 
moisture barrier in the subgrade. Crowning the road by 
grading helps to prevent the damage caused by 
wetness. 

The capability classification is Ilw-4, dryland, and 
IIw-8, irrigated. The range site is Subirrigated, and the 
windbreak suitability group is 2S. 


Or—Ortello fine sandy loam, 0 to 2 percent slopes. 
This very deep, nearly level, well drained soil is on 
uplands and stream terraces. It formed in sandy and 
loamy sediments. Areas range from 5 to 100 acres in 
size. 

Typically, the surface layer is grayish brown, friable 
fine sandy loam about 7 inches thick. The subsurface 
layer is dark grayish brown, friable fine sandy loam 
about 9 inches thick. The subsoil is brown and pale 
brown, friable fine sandy loam about 27 inches thick. 
The underlying material to a depth of more than 60 
inches is very pale brown fine sandy loam. In some 
places the surface layer is loam or loamy fine sand. 

included with this soil in mapping are small areas of 
Bazile, Blendon, Loretto, and Thurman soils. Bazile and 
Loretto soils have more clay in the subsoil than the 
Ortello soil. They are in landscape positions similar to 
those of the Ortello soil. Blendon soils have a dark 
surface soil more than 20 inches thick. They are slightly 
lower on the landscape than the Ortello soil. Thurman 
soils have more sand than the Ortello soil. They are 
slightly higher on the landscape than the Ortello soil. 
included soils make up about 5 to 15 percent of the 
unit. 

Permeability is moderately rapid in the Ortello soil. 
The available water capacity is moderate. The water 
intake rate is moderately high. Runoff is slow. Organic 
matter content is moderately low. Natural fertility is 
medium. The soil can be easily tilled throughout a wide 
range in moisture content. 

Most of the acreage of this soil is cultivated. A few 
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areas support native or introduced grasses and are 
used for grazing or haying. 

If dry-farmed, this soil is suited to corn, sorghum, 
soybeans, oats, and alfalfa. Soil blowing is the main 
hazard. The main management need is maintaining 
fertility and the content of organic matter. Using a 
system of conservation tillage, such as disking or 
chiseling, that leaves crop residue on the surface and 
planting cover crops help to control soil blowing and 
conserve moisture. 

If irrigated, this soil is suited to gravity and sprinkler 
systems. It is suited to corn, soybeans, and alfalfa. 
Land leveling is generally needed in areas where 
gravity irrigation is used, but deep cuts should be 
avoided. Returning crop residue to the soil and applying 
feedlot manure help to contro! soil blowing. A system of 
conservation tillage, such as no-till planting, that leaves 
crop residue on the surface helps to control soil 
blowing. Adjusting the rate of water application to the 
moderately high intake rate of the soil is needed to 
prevent leaching of nutrients. 

This soil is suited to introduced grasses for pasture. 
Cool-season grasses, such as smooth bromegrass and 
orchardgrass, can be seeded in a mixture with alfalfa. 
Grasses can be rotated with row crops. Overgrazing 
reduces the amount of protective plant cover and the 
quality of the desired grasses. Proper stocking rates 
and rotation grazing help to keep the desired grasses in 
good condition. Applying nitrogen fertilizer and irrigating 
improve the growth and vigor of the grasses. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are fair. Soil blowing can be controlled by 
maintaining strips of sod or a cover crop between the 
tree rows and by cultivating only between the tree rows. 
Weeds and grasses can be controlled by applying the 
appropriate herbicides or by rototilling. 

This soil readily absorbs but does not adequately 
filter the effluent in septic tank absorption systems. 
Seepage can result in the pollution of underground 
water supplies. Lining or sealing sewage lagoons helps 
to prevent seepage. The walls or sides of shallow 
excavations can slough or cave unless they are shored. 
The soil is suitable as a site for buildings or dwellings. 
The damage to roads caused by frost action can be 
minimized by providing a good surface drainage 
system. Crowning the road by grading and constructing 
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adequate roadside ditches help to prevent the damage 
caused by wetness. 

The capability classification is lle-3, dryland, and 
lle-8, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


OrC—Ortello fine sandy loam, 2 to 6 percent 
slopes. This very deep, gently sloping, well drained soil 
is on uplands. It formed in sandy and loamy sediments. 
Areas range from 5 to 150 acres in size. 

Typically, the surface layer is grayish brown, friable 
fine sandy loam about 7 inches thick. The subsurface 
layer is dark grayish brown, friable fine sandy loam 
about 7 inches thick. The subsoil is grayish brown and 
pale brown, friable fine sandy loam about 26 inches 
thick. The underlying material to a depth of more than 
60 inches is very pale brown loamy sand. In some 
places silt loam or sandy clay loam is below a depth of 
40 inches. In other places the surface soil is more than 
20 inches thick. In some areas the soil is calcareous 
throughout. 

Included with this soil in mapping are small areas of 
Bazile, Loretto, and Thurman soils. Bazile and Loretto 
soils are in landscape positions similar to those of the 
Ortello soil. They have more clay in the subsoil than the 
Ortello soil. Thurman soils are sandy throughout. They 
are slightly higher on the landscape than the Ortello 
Soil. Included soils make up 5 to 15 percent of the unit. 

Permeability is moderately rapid in the Ortello soil. 
The available water capacity is moderate. The water 
intake rate is moderately high. Runoff is slow. Organic 
matter content is moderately low. Natural fertility is 
medium. Tilth is good. The soil can be easily tilled 
throughout a wide range in moisture content. 

More than half of the acreage of this soil is dry- 
farmed. A small acreage is irrigated. The remaining 
areas support native or introduced grasses and are 
used for grazing or haying. 

If dry-farmed, this soil is suited to corn, soybeans, 
grain sorghum, alfalfa, and oats. Water erosion and soil 
blowing are the principal hazards. A system of 
conservation tillage, such as no-till planting, chiseling, 
or disking, that leaves all or part of the crop residue on 
the surface helps to control erosion. Grassed 
waterways, terraces, and contour farming help to 
control water erosion and improve and maintain organic 
matter content, fertility, and tilth. 

if irrigated, this soil is suited to corn, soybeans, grain 
sorghum, and alfalfa. It is best suited to sprinkler 
systems. The major hazards are water erosion and soil 
blowing. A system of conservation tillage, such as no-till 
planting, chiseling, or disking, that leaves all or part of 
the crop residue on the surface helps to control water 
erosion and conserves moisture. Grassed waterways, 
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terraces, and contour farming help to control water 
erosion. Including grasses and legumes in the cropping 
sequence helps to control water erosion and improves 
or maintains organic matter content, fertility, and tilth. 
The rate of water application should be adjusted to the 
moderately high intake rate of the soil. Overwatering 
can cause deep leaching of fertilizers below the root 
zone. 

This soil is suited to introduced or domesticated 
grasses for pasture. Using areas of this soil for pasture 
can help to control water erosion and soil blowing. 
Grasses can be rotated with other crops. Species are 
commonly smooth bromegrass or intermediate 
wheatgrass. Overgrazing or improper haying methods 
reduce the vigor of plants and can cause the formation 
of small gullies and rills after periods of heavy rainfall. 
Rotation grazing and applications of fertilizer are 
needed for maximum forage production. If the soil is 
used as hayland, timely mowing helps to maintain high 
productivity. The grazing season can be extended by 
managing cool-season grasses along with pastures of 
warm-season grasses. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are fair. The weeds and grasses that compete 
with the trees for moisture are a management concern. 
Irrigation may be necessary during periods of 
insufficient rainfall. Competing vegetation can be 
controlled by proper site preparation, by cultivating 
between tree rows with conventional equipment in a 
timely manner, by hand hoeing or rototilling, and by 
applying appropriate herbicides. 

This soil readily absorbs but does not adequately 
filter the effluent in septic tank absorption fields. The 
poor filtering capacity can result in the pollution of 
underground water supplies. Lining or sealing sewage 
lagoons helps to prevent seepage. The soil is generally 
suited to sites for dwellings. Small commercial buildings 
should be designed so that they conform to the natural 
slope of the land, or the building sites should be graded 
to a suitable gradient. The damage to roads and streets 
caused by frost action can be minimized by providing a 
good surface drainage system. Crowning the road by 
grading and constructing adequate roadside ditches 
help to prevent the damage caused by wetness. 

The capability classification is Ше-3, dryland, and 
Ше-8, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 
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Ou—Orwet loam, 0 to 2 percent slopes. This very 
deep, nearly level, poorly drained soil is on bottom land. 
It formed in loamy and sandy alluvium. It is subject to 
rare flooding. Areas range from 5 to 100 acres in size. 

Typically, the surface layer is dark gray, friable, 
calcareous loam about 10 inches thick. The subsurface 
layer also is dark gray, friable, calcareous loam. It is 
about 9 inches thick. Below this is a transitional layer of 
light brownish gray, mottled, very friable loamy sand 
about 6 inches thick, The underlying material to a depth 
of more than 60 inches is light gray, mottled sand. In a 
few areas the soil is noncalcareous throughout. 

included with this soil in mapping are small areas of 
Barney, Kezan, Obert, and Ord soils. Barney and Obert 
soils are lower on the landscape than the Orwet soil. 
They are very poorly drained. Kezan soils have more 
clay throughout than the Orwet soil: They are in 
landscape positions similar to those of the Orwet soil. 
Ord soils are somewhat poorly drained. They are higher 
on the landscape than the Orwet soil. Also included are 
a few small areas of alkaline soils. Included soils make 
up 5 to 15 percent of the unit. 

Permeability is rapid in the Orwet soil. The available 
water capacity is moderate. Runoff is slow. Organic 
matter content is moderate. Natural fertility is medium. 
The seasonal high water table ranges from about 1 foot 
below the surface during wet years to 3 feet below the 
surface during dry years. 

Most of the acreage of thís soil supports native 
grasses and is used as range or hayland. A few areas 
are dry-farmed or support introduced grasses for 
hayland or pasture. 

If dry-farmed, this soil is poorly suited to cultivated 
crops because of excessive wetness. It is best suited to 
corn, grain sorghum, and soybeans. The wetness 
delays tillage during most years. During wet years some 
fields cannot be planted. Returning crop residue to the 
soil and applying manure increase the content of 
organic matter and maintain fertility. Irrigation is 
generally not needed because of subirrigation from the 
high water table. 

This soil is suited to introduced or domesticated 
grasses for pasture or hay. Pasture grasses can be 
rotated with other crops. Cool-season grasses, such as 
reed canarygrass and orchardgrass, are suitable 
species. Grazing when the water table is high can 
damage the grasses and can leave the surface rough. 
The rough surface makes mowing for hay difficult. 
Because of the wetness, seeding of grasses may be 
delayed until late summer. The grazing season can be 
extended by managing cool-season grasses along with 
pastures of warm-season grasses. Rotation grazing and 
proper stocking rates help to keep the grasses in good 
condition. Applying nitrogen and phosphate fertilizers 
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can improve the growth and vigor of the grasses. 

If this soil is used as range for grazing or haying, the 
climax vegetation is dominantly switchgrass, 
indiangrass, prairie cordgrass, and big bluestem. These 
species make up 60 percent or more of the total annual 
forage. Plains bluegrass, western wheatgrass, northern 
reedgrass, and other perennial grasses, forbs, and 
sedges make up the rest. If the soil is subject to 
continuous heavy grazing or improper haying methods, 
big bluestem, prairie cordgrass, switchgrass, and 
indiangrass decrease in abundance and are replaced by 
slender wheatgrass, western wheatgrass, and various 
sedges. lf overseeded, timothy, redtop, and clover also 
increase in abundance. If overgrazing or improper 
haying methods continue for many years, plains 
bluegrass, western wheatgrass, foxtail barley, and 
various sedges, rushes, and forbs dominate the site. 
Overgrazing and operating heavy machinery when the 
soil is wet can result in surface compaction and the 
formation of small mounds and ruts, which can hinder 
grazing and the harvesting of hay. 

If the range is in excellent condition, the suggested 
initial stocking rate is 1.9 animal unit months per acre. 
A planned grazing system that includes proper grazing 
use, timely deferment of grazing and haying, and 
restricted use during very wet periods help to maintain 
or improve the range condition. Areas of this soil are 
generally the first to be overgrazed when grazed in 
conjunction with better drained, sandy soils. Properly 
locating fences and watering and salting facilities can 
result in a more uniform distribution of grazing. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain vigorous. The 
hayland should not be mowed in the period between the 
boot stage and seed maturity. Mowing before the 
dominant grasses reach the boot stage allows the 
plants to recover. Most of the carbohydrate storage 
occurs between the boot stage and seed maturity. The 
maximum carbohydrate storage in dominant grasses 
generally occurs by the first frost. Large meadows can 
be divided into three sections and the sections mowed 
in rotation. One section should be mowed 2 weeks 
before seed stalks appear in the dominant plants, one 
section should be mowed at the boot stage, and one 
section should be mowed early in the flowering period. 
Adjusting the mowing height helps to maintain the stand 
of grasses and high forage production. The proper 
mowing height is 3 or more inches. After the ground is 
frozen, livestock can graze without damaging the 
meadows. The livestock should be removed in the 
spring before the ground thaws and before the water 
table reaches a high level. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival rates of adapted species are good. 
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The species selected for planting should be those that 
can tolerate occasional wetness. Establishing seedlings 
may be difficult during some wet years. Weeds and 
grasses can be controlled by cultivating between the 
rows and by applying herbicides in a timely manner. 

This soil is not suited to septic tank absorption fields 
because of the wetness. A suitable alternative site 
should be selected. Constructing sewage lagoons and 
dwellings on raised, well compacted fill material helps to 
prevent the damage caused by wetness and flooding. 
Sealing the bottom of the lagoon can help to prevent 
seepage. Constructing roads on suitable, well 
compacted fill material and providing adequate roadside 
ditches and culverts help to prevent the road damage 
caused by wetness and flooding. The damage to roads 
caused by frost action can be minimized by providing a 
good surface drainage system and a gravel moisture 
barrier in the subgrade. Crowning the road by grading 
helps to prevent the damage caused by wetness. 

The capability classification is IVw-4, dryland. The 
range site is Wet Subirrigated, and the windbreak 
suitability group is 2D. 


Ph—Paka loam, 0 to 2 percent slopes. This deep, 
nearly level, well drained soil is on uplands. It formed in 
loamy or silty material weathered from siltstone 
bedrock. Areas range from 5 to 30 acres in size. 

Typically, the surface layer is dark gray, friable loam 
about 9 inches thick. The subsoil is firm silty clay loam 
about 35 inches thick. It is dark grayish brown in the 
upper part, grayish brown in the next part, and light 
brownish gray in the lower part. The underlying material 
is white, calcareous silt loam about 11 inches thick. 
White, calcareous, weakly cemented siltstone bedrock 
is at a depth of about 55 inches. 

Included with this soil in mapping are small areas of 
Moody and Trent soils. Moody soils are in landscape 
positions similar to those of the Paka soil. They formed 
in loess. Trent soils are lower on the landscape than the 
Paka soil. They have a dark surface soil more than 20 
inches thick. Also included are small depressional areas 
in the uplands. Included areas make up 5 to 15 percent 
of the unit. 

Permeability is moderate or moderately slow in the 
Paka soil. The available water capacity is high. The 
water intake rate is moderately low. Runoff is slow. 
Organic matter content is moderate. Natural fertility is 
medium. Tilth is good. 

Most of the acreage of this soil is farmed. Most areas 
are dry-farmed, but some areas are irrigated. A few 
small areas support introduced or native grasses and 
are used for grazing or haying. 

If dry-farmed, this soil is suited to corn, soybeans, 
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grain sorghum, oats, and alfalfa. Conserving water is a 
management concern. A system of conservation tillage, 
such as no-till planting, that leaves all or part of the 
crop residue on the surface conserves moisture and 
helps to control soil blowing. Returning crop residue to 
the soil, growing green manure crops, and applying 
feedlot manure can improve or maintain organic matter 
content, fertility, and tilth and increase the rate of water 
intake. 

If irrigated, this soil is suited to row crops, such as 
corn and soybeans, and to close-growing crops, such 
as alfalfa and oats. It tends to form clods if tilled when 
wet. If row crops are grown, the soil is suited to gravity 
and sprinkler systems. Land leveling and a tailwater 
recovery system can improve the efficiency of gravity 
systems. The soil is well suited to center-pivot sprinkler 
systems. The rate of water application should be 
adjusted so that it does not exceed the water intake 
rate of the soil. Returning crop residue to the soil, 
growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth and increase the rate of water intake. 

This soil is suited to introduced grasses for pasture. 
Pastures commonly consist of smooth bromegrass and 
alfalfa or orchardgrass and alfalfa. Rotation grazing, 
applications of nitrogen fertilizer, and proper stocking 
rates help to keep the grasses in good condition. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing grasses and weeds are controlled by 
proper site preparation, by timely cultivation or hand 
hoeing, or by applications of appropriate herbicides. 
Irrigation may be necessary during periods of 
insufficient rainfall. 

If this soil is used as a site for sanitary facilities or 
buildings, onsite investigation is needed. The 
moderately slow permeability is a limitation on sites for 
septic tank absorption fields. it generally can be 
overcome by increasing the size of the absorption field. 
The poor filtering capacity can result in the pollution of 
underground water supplies. Lining or sealing sewage 
lagoons helps to prevent seepage. Strengthening the 
foundation of buildings and backfilling with coarse 
textured material help to prevent the structural damage 
caused by shrinking and swelling. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 


106 


strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. 

The capability classification is 1-1, dryland, and 1-4, 
irrigated. The range site is Silty, and the windbreak 
suitability group is 3. 


PhC—Paka loam, 2 to 6 percent slopes. This deep, 
gently sloping, well drained soil is on uplands. It formed 
in loamy or silty material weathered from siltstone 
bedrock. Areas range from 5 to 60 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 7 inches thick. The subsurface layer 
is dark grayish brown, firm silty clay loam about 3 
inches thick. The subsoil is firm silty clay loam about 22 
inches thick. It is light brownish gray in the upper part 
and light gray and calcareous in the lower part. The 
underlying material is light gray and white, calcareous 
silty clay loam about 22 inches thick. White, calcareous, 
weakly cemented siltstone bedrock is at a depth of 
about 54 inches. 

Included with this soil in mapping are small areas of 
Brunswick, Longford, and O'Neill soils. Brunswick soils 
are lower on the landscape than the Paka soil. Also, 
they have less clay. They have weakly cemented 
sandstone bedrock at a depth of 20 to 40 inches. 
Longford soils are in landscape positions similar to 
those of the Paka soil. They have more clay in the 
subsoil than the Paka soil. O'Neill soils are higher on 
the landscape than the Paka soil. They have gravelly 
coarse sand at a depth of 20 to 40 inches. Included 
Soils make up 5 to 15 percent of the unit. 

Permeability is moderate or moderately slow in the 
Paka soil. The available water capacity is high. The 
water intake rate is moderately low. Runoff is medium. 
The content of organic matter is moderate. Natural 
fertility is medium. Tilth is good. 

Most of the acreage of this soil is dry-farmed. A few 
areas are irrigated. A few smail areas support 
introduced or native grasses and are used for grazing 
or haying. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, and alfalfa. The main hazard 
is water erosion. Conserving water also is a 
management concern. If row crops are grown, contour 
farming can be used. A system of conservation tillage, 
such as no-till planting, that leaves ail or part of the 
crop residue on the surface helps to control erosion and 
conserves moisture. Returning crop residue to the soil, 
growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth and increase the rate of water intake. 
Terraces and grassed waterways help to control 
erosion. 
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If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, oats, and alfalfa. It is particularly well suited 
to center-pivot sprinkler systems. The major hazard is 
erosion. Adjusting the rate of water application to the 
moderately low intake rate of the soil minimizes the 
amount of water that runs off and helps to control 
erosion. A system of conservation tillage, such as no-till 
planting, that leaves all or part of the crop residue on 
the surface helps to control erosion and conserves 
moisture. Returning crop residue to the soil and 
applying feedlot manure can improve or maintain 
organic matter content, fertility, and tilth and increase 
the rate of water intake. Contour farming, terraces, and 
grassed waterways help to control erosion. 

This soil is suited to introduced grasses for pasture. 
Pastures generally consist of smooth bromegrass or a 
mixture of smooth bromegrass and alfalfa or 
orchardgrass and alfalfa. Proper stocking rates, rotation 
grazing, and applications of nitrogen fertilizer help to 
keep the grasses in good condition. 

This soil is suited to range. Using areas of this soil 
as range can help to control soil blowing and water 
erosion. Overgrazing and improper haying methods 
reduce the amount of protective plant cover and the 
quality of native plants and thus can result in erosion. 
Proper grazing use, timely deferment of grazing and 
haying, and a planned grazing system help to maintain 
or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing grasses and weeds are controlled by 
proper site preparation, by timely cultivation or hand 
hoeing, or by applications of appropriate herbicides. 
Irrigation may be necessary during periods of 
insufficient rainfall. 

If this soil is used as a site for sanitary facilities or 
buildings, onsite investigation is needed. The 
moderately slow permeability is a limitation on sites for 
septic tank absorption fields. It generally can be 
overcome by increasing the size of the absorption field. 
The poor filtering capacity can result in the pollution of 
underground water supplies. If the less sloping areas 
are selected as sites for sewage lagoons, some leveling 
and banking may be necessary. Sealing the bottom of 
the lagoon helps to prevent excessive seepage. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
The surface pavement and base material of roads and 
Streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base maierial helps to prevent the damage 
caused by low strength. 

The capability classification is lle-1, dryland, and 
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Ше-4, irrigated. The range site is Silty, and the 
windbreak suitability group is 3. 


PhD—Paka loam, 6 to 11 percent slopes. This 
deep, strongly sloping, well drained soil is on side 
slopes in the uplands. It formed in loamy or silty 
materials weathered from siltstone bedrock. Areas 
range from 5 to 60 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 11 inches thick. The subsoil is firm 
silty clay loam about 25 inches thick. It is brown in the 
upper part and light gray and calcareous in the lower 
part. The underlying material is light gray, calcareous 
silt loam about 16 inches thick. White, calcareous, 
weakly cemented siltstone bedrock is at a depth of 
about 52 inches. 

Included with this soil in mapping are small areas of 
Longford and O'Neill soils. Longford soils are in 
landscape positions similar to those of the Paka soil. 
They have more clay in the subsoil than the Paka soil. 
O'Neill soils are higher on the landscape than the Paka 
soil. They have gravelly coarse sand at a depth of 20 to 
40 inches. Included soils make up 5 to 15 percent of 
the unit. 

Permeability is moderate or moderately slow in the 
Paka soil. The available water capacity is high. The 
water intake rate is moderately low. Runoff is medium. 
The content of organic matter is moderate. Natural 
fertility is medium. Tilth is good. 

About half of the acreage of this soil is farmed. Most 
areas are dry-farmed, but a small acreage is irrigated 
by sprinklers. A few small areas support introduced or 
native grasses and are used for grazing or hay. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, and alfalfa. The main hazard 
is water erosion. Conserving water also is a 
management concern. If row crops are grown, contour 
farming can be used. A system of conservation tillage, 
Such as no-till planting, that leaves all or part of the 
crop residue on the surface helps to control erosion and 
conserves moisture. Returning crop residue to the soil, 
growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth and increase the rate of water intake. 
Terraces and grassed waterways help to control 
erosion. 

if irrigated, this soil is best suited to alfalfa, small 
grain, and introduced grasses. It is poorly suited to row 
crops, such as corn and soybeans. The major hazard is 
water erosion. The soil is suited to center-pivot sprinkler 
systems. Adjusting the rate of water application to the 
moderately low intake rate of the soil minimizes the 
amount of water that runs off and helps to control 
erosion. A system of conservation tillage, such as no-till 
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planting, that leaves all or part of the crop residue on 
the surface helps to control erosion and conserves 
moisture. Returning crop residue to the soil and 
applying feedlot manure can improve or maintain 
organic matter content, fertility, and tilth and increase 
the rate of water intake. Contour farming, terraces, and 
grassed waterways help to contro! erosion. 

This soil is suited to introduced grasses for pasture. 
Pastures generally consist of smooth bromegrass or a 
mixture of smooth bromegrass and alfalfa or 
orchardgrass and alfalfa. Proper stocking rates, rotation 
grazing, and applications of nitrogen fertilizer help to 
keep the grasses in good condition. 

This soil is suited to range. Using areas of this soil 
as range can help to control soil blowing and water 
erosion. Overgrazing and improper haying methods 
reduce the amount of protective plant cover and the 
quality of native plants and thus can result in erosion. 
Proper grazing use, timely deferment of grazing and 
haying, and a planned grazing system help to maintain 
or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing grasses and weeds are controlled by 
proper site preparation, by timely cultivation or hand 
hoeing, or by applications of appropriate herbicides. 
Irrigation may be necessary during periods of 
insufficient rainfall. 

If this soil is used as a site for sanitary facilities or 
buildings, onsite investigation is needed. The 
moderately slow permeability is a limitation on sites for 
septic tank absorption fields. It generally can be 
overcome by increasing the size of the absorption field. 
The poor filtering capacity can result in the pollution of 
underground water supplies. Land shaping and 
installing the septic tank absorption field on the contour 
help to ensure that the field functions properly. Installing 
sewage lagoons in the less sloping areas and sealing 
the bottom of the lagoon can help to prevent seepage. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
Dwellings and small commercial buildings should be 
designed so that they conform to the natural slope of 
the land, or the building sites should be graded to a 
suitable gradient. The surface pavement and base 
material of roads and streets should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained subgrade or base material helps to 
prevent the damage caused by low strength. 

The capability classification is Ie-1, dryland, and 
IVe-4, irrigated. The range site is Silty, and the 
windbreak suitability group is 3. 
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PhE—Paka loam, 11 to 15 percent slopes. This 
deep, moderately steep, well drained soil is on side 
slopes in the uplands. It formed in loamy or silty 
material weathered from siltstone bedrock. Individual 
areas range from 5 to 80 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 10 inches thick. The subsoil is firm 
silty clay loam about 19 inches thick. It is brown in the 
upper part and grayish brown and calcareous in the 
lower part. The underlying material is light brownish 
gray, calcareous sandy clay loam about 19 inches thick. 
White, calcareous, weakly cemented siltstone bedrock 
is at a depth of about 48 inches. In some cultivated 
areas water erosion has removed the original surface 
layer and exposed the brown subsoil. 

Included with this soil in mapping are small areas of 
Brunswick, Longford, and O'Neill soils. Brunswick soils 
are lower on the landscape than the Paka soil. Also, 
they have less clay. They are moderately deep over 
sandstone bedrock. Longford soils are in landscape 
positions similar to those of the Paka soil. They have 
more clay in the subsoil than the Paka soil. O'Neill soils 
are higher on the landscape than the Paka soil. They 
have gravelly coarse sand at a depth of 20 to 40 
inches. Also included are some areas that have weakly 
cemented siltstone bedrock at a depth of less than 40 
inches. Included areas make up 5 to 15 percent of the 
unit. 

Permeability is moderate or moderately slow in the 
Paka soil. The available water capacity is high. Runoff 
is medium. The content of organic matter is moderate. 
Natural fertility is medium. 

Less than half of the acreage of this soil is farmed. 
Most of these areas are dry-farmed. The major acreage 
supports native grasses and is used for range or 
hayland. A few areas support pastures of introduced 
grasses. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, soybeans, oats, and alfalfa. The main hazard 
is water erosion. Conserving water also is a 
management concern. If row crops are grown, contour 
farming can be used. A system of conservation tillage, 
such as no-till planting, that leaves all or part of the 
crop residue on the surface helps to control erosion and 
conserves moisture. Returning crop residue to the soil, 
growing green manure crops, and applying feedlot 
manure can improve or maintain organic matter content, 
fertility, and tilth and increase the rate of water intake. 
Terraces and grassed waterways help to control 
erosion. 

This soil is not suited to irrigation because of the 
severe hazard of water erosion. 

This soil is suited to introduced grasses for pasture. 
Pastures generally consist of smooth bromegrass or a 
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mixture of smooth bromegrass and alfalfa or 
orchardgrass and alfalfa. Proper stocking rates, rotation 
grazing, and applications of nitrogen fertilizer help to 
keep the grasses in good condition. 

This soil is suited to range. Using areas of this soil 
as range can help to control water erosion. Overgrazing 
and improper haying methods reduce the amount of 
protective plant cover and the quality of native plants 
and thus can result in erosion. Proper grazing use, 
timely deferment of grazing and haying, and a planned 
grazing system help to maintain or improve the range 
condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Seedlings generally survive and grow well 
if competing grasses and weeds are controlled by 
proper site preparation, by timely cultivation or hand 
hoeing, or by applications of appropriate herbicides. 
Irrigation may be necessary during periods of 
insufficient rainfall. 

If this soil is used as a site for sanitary facilities or 
buildings, onsite investigation is needed. The 
moderately slow permeability is a limitation on sites for 
septic tank absorption fields. It generally can be 
overcome by increasing the size of the absorption field. 
Land shaping and installing the septic tank absorption 
field on the contour help to ensure that the field 
functions properly. The poor filtering capacity can result 
in the pollution of underground water supplies. On sites 
for sewage lagoons, extensive grading is needed to 
modify the slope and to shape the lagoon. Sealing the 
lagoon helps to prevent seepage. Strengthening the 
foundation of buildings and backfilling with coarse 
textured material help to prevent the structural damage 
caused by shrinking and swelling. Dwellings and small 
commercial buildings should be designed so that they 
conform to the natural slope of the land, or the building 
sites should be graded to a suitable gradient. The 
surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. 

The capability classification is IVe-1, dryland. The 
range site is Silty, and the windbreak suitability group is 
3. 


Pt—Percival silty clay, 0 to 2 percent slopes. This 
very deep, nearly level, somewhat poorly drained soil is 
on bottom land. It formed in alluvium. It is subject to 
rare flooding. Individual areas range from 5 to 50 acres. 

Typically, the surface layer is dark grayish brown, 
very firm silty clay about 8 inches thick. The underlying 
material extends to a depth of more than 60 inches. It is 
stratified grayish brown and light brownish gray silty 


Knox County, Nebraska 


clay in the upper part and stratified, light gray fine sand 
and loamy fine sand in the lower part. The soil is 
calcareous throughout. In places the surface layer is 
silty clay loam. In some areas the clayey material is 
less than 15 or more than 30 inches thick. 

Included with this soil in mapping are small areas of 
Onawa and Solomon soils. Onawa soils are in 
landscape positions similar to those of the Percival soil. 
They have more silt and clay in the lower part of the 
profile than the Percival soil. Solomon soils are clayey 
throughout. They are poorly drained and are slightly 
lower on the landscape than the Percival soil. Included 
Soils make up 5 to 20 percent of the unit. 

Permeability is slow in the upper part of the Percival 
soil and rapid in the lower part. The available water 
capacity is low. The water intake rate is very low. 
Runoff is slow. Organic matter content is moderately 
low. Natural fertility is low. The shrink-swell potential is 
high in the upper part and low in the lower part. The 
seasonal high water table ranges from about 2 feet 
below the surface during wet years to 4 feet below the 
surface during dry years. Tilth is poor. 

Most areas of this soil are dry-farmed. A small 
acreage is irrigated. A few areas support introduced or 
native grasses and are used for grazing or hay. 

If dry-farmed, this soil is suited to oats, wheat, grain 
sorghum, corn, soybeans, and alfalfa. The main 
management concern is drought. Also, excessive 
wetness in spring can delay tillage in some years. In 
areas where outlets are available, the wetness can be 
overcome by land leveling and surface drainage 
ditches. Tilth can be improved by incorporating crop 
residue into the soil and tilling only during optimum 
moisture conditions. Cracks may form during droughty 
periods. These cracks can contribute to crop stress, 
injure the roots of plants, and accelerate drying. 
Cultivation can minimize the cracking. Using a system 
of conservation tillage, such as no-till planting, that 
leaves all or part of the crop residue on the surface, 
returning crop residue to the soil, growing green 
manure crops, applying feedlot manure, and including 
grasses and legumes in the cropping sequence can 
improve or maintain organic matter content, fertility, and 
tilth and increase the rate of water intake. 

If irrigated, this soil is suited to corn, grain sorghum, 
and alfalfa. It is suited to gravity and sprinkler systems. 
Land leveling can improve surface drainage and the 
efficiency of irrigation systems. Using a system of 
conservation tillage, such as no-till planting, that leaves 
all or part of the crop residue on the surface, returning 
crop residue to the soil, growing green manure crops, 
applying feedlot manure, and including grasses and 
legumes in the cropping sequence can improve or 
maintain organic matter content, fertility, and tilth and 
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increase the rate of water intake. Crop stress may occur 
because transpiration and evaporation rates may 
exceed the very low water intake rate. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
commonly rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with a legume, such as alfalfa. 
Rotation grazing and proper stocking rates help to keep 
the grasses in good condition. Applying nitrogen and 
phosphate fertilizers improves the growth and vigor of 
the grasses. Weeds can be controlled if the appropriate 
herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival rates of adapted species are good, 
and growth rates are fair. Cracks can form in summer 
because of the high shrink-swell potential. The weeds 
and grasses that compete with the trees for moisture 
can be controlled by proper site preparation, by 
cultivating with conventional equipment in a timely 
manner, by applying appropriate herbicides, or by hand 
hoeing or rototilling. 

Constructing septic tank absorption fields and 
sewage lagoons on fill material can raise the absorption 
field and the bottom of the lagoon above the seasonal 
high water table. In areas used for septic tank 
absorption fields, seepage can cause the pollution of 
underground water supplies. Sealing the bottom of the 
lagoon helps to prevent seepage. Constructing 
dwellings and buildings on raised, well compacted fill 
material above the flood level helps to prevent the 
damage caused by wetness. Constructing roads on 
suitable, well compacted fill material and providing 
adequate roadside ditches and culverts help to prevent 
the road damage caused by wetness and flooding. The 
damage to roads caused by frost action can be 
minimized by providing a good surface drainage system 
and a gravel moisture barrier in the subgrade. Crowning 
the road by grading helps to prevent the damage 
caused by wetness. 

The capability classification is Ilw-1, dryland and 
irrigated. The range site is Clayey Overflow, and the 
windbreak suitability group is 2S. 


RdD—Redstoe silt loam, 6 to 11 percent slopes. 
This moderately deep, strongly sloping, well drained soil 
is on uplands. It formed in material weathered from soft, 
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calcareous siltstone bedrock. Areas range from 5 to 100 
acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 6 inches thick. The subsurface 
layer is grayish brown, friable silt loam about 4 inches 
thick. The subsoil is friable silt loam about 15 inches 
thick. It is light brownish gray in the upper part and very 
pale brown in the lower part. The underlying material is 
very pale brown silt loam about 6 inches thick. Yellow, 
calcareous siltstone bedrock is at a depth of about 31 
inches. In some places the bedrock is at a depth of less 
than 20 or more than 40 inches. 

Included with this soil in mapping are small areas of 
Crofton, Gavins, and Labu soils. Crofton and Labu soils 
are higher on the landscape than the Redstoe soil. 
Crofton soils are deep. They formed in loess. Crofton 
and Gavins soils do not have a dark surface layer. Labu 
soils contain more clay throughout than the Redstoe 
soil. Gavins soils are lower on the landscape than the 
Redstoe soil. They are shallow to siltstone bedrock. 
Included soils make up about 10 percent of the unit. 

Permeability is moderate in the Redstoe soil. The 
available water capacity is low. The water intake rate is 
moderate. Runoff is medium. Organic matter content is 
moderate. Natural fertility is low. 

About half of the acreage of this soil is used for 
pasture or range. The remaining areas are mainly dry- 
farmed. 

If dry-farmed, this soil is poorly suited to corn, alfalfa, 
soybeans, and oats. The main hazard is water erosion. 
A system of conservation tillage, such as no-till planting, 
chiseling, or disking, that {eaves all or part of the crop 
residue on the surface can help to control erosion. 
Including grasses and legumes in the cropping 
sequence helps to control water erosion, improves or 
maintains organic matter content, fertility, and tilth, and 
increases the rate of water intake. 

If irrigated by sprinklers, this soil is suited to alfalfa 
and cool-season grasses. Corn, grain sorghum, and 
soybeans also are irrigated, but water erosion is a 
severe hazard in areas where these crops are grown. 
Adjusting the rate of water application to the moderate 
intake rate of the soil minimizes the amount of water 
that runs off and helps to contro! erosion. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves all or part of the crop residue on the surface 
helps to control erosion. Where slopes are suitable, 
contour farming, terraces, and grassed waterways help 
to control runoff and prevent excessive water erosion. 
Returning crop residue to the soil and applying feedlot 
manure can improve or maintain organic matter content 
and tilth. 

This soil is suited to introduced and domesticated 
grasses for pasture. Using areas of this soil for pasture 
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can help to control water erosion. Grasses can be 
rotated with other crops. Common species include 
smooth bromegrass. Overgrazing or improper haying 
methods can reduce the vigor of plants and can result 
in the formation of small gullies and rills after periods of 
heavy rainfall. Rotation grazing and applications of 
fertilizer are needed for maximum forage production. If 
this soil is used as hayland, timely mowing helps to 
maintain high productivity. The grazing season can be 
extended by managing cool-season grasses along with 
pastures of warm-season grasses. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are fair. Drought, the low available water 
capacity, the weeds and grasses that compete with the 
trees for moisture, and an excessive amount of 
carbonates are management concerns. Irrigation may 
be necessary. Competing vegetation can be controlled 
by proper site preparation, by cultivating between the 
tree rows with conventional equipment, by carefully 
applying the appropriate herbicides, or by hand hoeing. 

Constructing septic tank absorption fields on suitable 
fill material can increase the filtering capacity of the soil. 
In areas used for septic tank absorption fields, seepage 
can result in the pollution of underground water 
supplies. On sites for sewage lagoons, grading is 
needed to modify the slope and to shape the lagoon. 
Sealing the lagoon helps to prevent seepage. Dwellings 
and small commercial buildings should be designed so 
that they conform to the natural slope of the land, or the 
building sites should be graded to a suitable gradient. 
The soft bedrock generally can be easily excavated 
during construction of dwellings with basements or of 
buildings that have deep foundations. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained base 
material helps to prevent the damage caused by low 
strength. 

The capability classification is IVe-1, dryland, and 
IVe-7, irrigated. The range site is Limy Upland, and the 
windbreak suitability group is 6R. 


RgF—Redstoe-Gavins complex, 11 to 30 percent 
slopes. These well drained, moderately steep and 
steep soils are on upland side slopes. They are 
moderately deep or shallow over siltstone bedrock. 
They formed in material weathered from soft, 
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calcareous siltstone bedrock. The Redstoe soil is on the 
upper smooth side slopes. The Gavins soil is on the 
lower slopes or convex knolls. A few deeply entrenched 
drainageways are in some areas. Areas of these soils 
range from 5 to 200 acres in size. They are 40 to 55 
percent Redstoe soil and 35 to 50 percent Gavins soil. 
The two soils occur as areas so intricately mixed that 
separating them in mapping was not practical. 

Typically, the surface layer of the Redstoe soil is 
dark grayish brown, friable silt loam about 7 inches 
thick. The subsoil is pale brown, friable silt loam about 
4 inches thick. The underlying material is yellow silt 
loam about 14 inches thick. It has many fragments of 
siltstone and accumulations of calcium carbonate and 
gypsum. Yellow siltstone bedrock is at a depth of about 
25 inches. lt contains seams of calcium carbonate and 
gypsum. The soil is calcareous throughout. In places 
the surface layer is silty clay loam. 

Typically, the surface layer of the Gavins soil is dark 
grayish brown, friable silt loam about 4 inches thick. 
Below this is a transitional layer of light brownish gray, 
friable silt loam about 5 inches thick. The underlying 
material is white silt loam about 5 inches thick. White 
siltstone bedrock is at a depth of about 14 inches. It 
contains seams of calcium carbonate and gypsum. The 
soil is calcareous and contains few to many fragments 
of siltstone throughout. 

Included with these soils in mapping are small areas 
of Crofton, Labu, and Sansarc soils. These included 
soils are higher on the landscape than the Redstoe and 
Gavins soils. The very deep Crofton soils formed in 
loess on the upper side slopes. Crofton and Labu soils 
formed in material. weathered from clayey shale 
bedrock. Also included are small outcrops of siltstone 
bedrock. Included areas make up 10 to 20 percent of 
the unit. 

Permeability is moderate in the Redstoe and Gavins 
soils. The available water capacity is low in the Redstoe 
soil and very low in the Gavins soil. Runoff is rapid on 
both soils. Organic matter content is moderate. Natural 
fertility is low. 

Most areas of these soils support native grasses and 
are used for grazing. A few small areas are mowed for 
hay or used for cultivated crops. Some areas that have 
been cultivated have been reseeded to grasses. Native 
trees are on many of the north-facing slopes. 

These soils are not suited to cultivated crops or 
introduced grasses used for pasture. In sloping areas, 
water erosion can result in the formation of rills and 
gullies. 

if the Redstoe soil is used as range, the climax 
vegetation is dominantly little bluestem, big bluestem, 
needleandthread, and sideoats grama. These species 
make up 65 percent or more of the total annual forage. 
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Green needlegrass, blue grama, prairie dropseed, 
western wheatgrass, and forbs make up the rest. If 
continuous heavy grazing is allowed, big bluestem and 
little bluestem decrease in abundance and are replaced 
by hairy grama, tall dropseed, western wheatgrass, 
plains muhly, sedges, and forbs. 

If the Redstoe soil is used as range, the climax 
vegetation is dominantly little bluestem, big bluestem, 
sideoats grama, needleandthread, and prairie dropseed. 
These species make up 75 percent or more of the total 
annual forage. Blue grama, green needlegrass, sedges, 
western wheatgrass, and other annual and perennial 
grasses and forbs make up the rest. If continuous 
heavy grazing is allowed, big bluestem, little bluestem, 
and green needlegrass decrease in abundance and are 
replaced by hairy grama, blue grama, western 
wheatgrass, needleandthread, sedges, annual grasses, 
and forbs. If overgrazing continues for many years, 
hairy grama, blue grama, sedges, and numerous annual 
and perennial weeds dominate the site. 

If the Gavins soil is used as range, the climax 
vegetation is dominantly little bluestem, needlegrass, 
sideoats grama, and big bluestem. These species make 
up 75 percent or more of the total annual forage. Prairie 
dropseed, western wheatgrass, blue grama, sedges, 
and other annual and perennial grasses and forbs make 
up the rest. If continuous heavy grazing is allowed, little 
bluestem, big bluestem, and sideoats grama decrease 
in abundance and are replaced by western wheatgrass, 
prairie dropseed, blue grama, sedges, annual grasses, 
and forbs. If overgrazing continues for many years, blue 
grama, Scribner panicum, and numerous annual and 
perennial weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing helps to maintain 
or improve the range condition. Properly locating fences 
and watering and salting facilities can result in a more 
uniform distribution of grazing. Proper grazing use helps 
to control water erosion. Areas previously used as 
cropland should be reseeded to a suitable grass mixture 
if they are used as range. 

These soils are not suited to trees and shrubs grown 
as windbreaks. Some areas can be used fo: plantings 
that enhance recreational areas or wildlife habitat or for 
forests if trees and shrubs are hand planted or if other 
special practices are applied. 

These soils generally are not suited to sanitary 
facilities because of the slope and the shallow depth to 
bedrock. A suitable alternative site should be selected. 
Dwellings and commercial buildings should be designed 
so that they conform to the natural slope of the land, or 
the site should be graded to a suitable gradient. The 
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soft bedrock generally can be easily excavated during 
the construction of dwellings with basements or of 
buildings that have deep foundations. The surface 
pavement and base material of roads should be thick 
enough to compensate for the low strength of the soil. 
Providing coarse grained base material helps to prevent 
the damage caused by low strength. Cutting and filling 
are needed to provide a suitable grade. 

The capability classification of the Redstoe soil is 
Vle-1, dryland. The range site is Limy Upland, and the 
windbreak suitability group is 10. The capability 
classification of the Gavins soil is Vls-4, dryland. The 
range site is Shallow Limy, and the windbreak suitability 
group is 10. 


SaG—Sansarc silty clay, 30 to 60 percent slopes. 
This shallow, very steep, well drained soil is on narrow, 
convex ridgetops and the upper side slopes along 
upland drainageways. It formed in clayey material 
weathered from dark shale bedrock. Areas range from 5 
to 100 acres in size. 

Typically, the surface layer is dark grayish brown, 
very firm, calcareous silty clay about 4 inches thick. The 
underlying material is olive gray, calcareous clay about 
14 inches thick. Gray, calcareous shale bedrock is at a 
depth of about 18 inches. 

Included with this soil in mapping are small areas of 
Bristow, Labu, Lynch, and Verdel soils. Bristow and 
Lynch soils are lower on the landscape than the 
Sansarc soil. Also, they formed in lighter colored shale 
bedrock. Labu soils are slightly lower on the landscape 
than the Sansarc soil. They are more than 20 inches 
deep over dark shale bedrock. Verdel soils are on foot 
slopes. They have shale bedrock below a depth of 60 
inches. Included soils make up 5 to 15 percent of the 
unit. 

Permeability is slow in the Sansarc soil. The 
available water capacity is very low. Runoff is very 
rapid. Organic matter content is moderately low. Natural 
fertility is low. The shrink-swell potential is high. 

Areas of this soil support native grasses and are 
used for range. A few north-facing slopes and some 
steep areas along upland drainageways support trees. 

If this soil is used as range, the climax vegetation is 
dominantly little bluestem, western wheatgrass, green 
needlegrass, sideoats grama, and big bluestem. These 
species make up 80 percent or more of the total annual 
forage. Blue grama, sedges, and other annual and 
perennial grasses and forbs make up the rest. If 
continuous heavy grazing is allowed, big bluestem, little 
bluestem, green needlegrass, and sideoats grama 
decrease in abundance and are replaced by blue 
grama, needleandthread, threadleaf sedge, western 
wheatgrass, annual grasses, and forbs. If overgrazing 
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continues for many years, the native grasses lose vigor 
and are unable to stabilize the site. As a result, water 
erosion is a hazard. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.7 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing can help to 
maintain or improve the range condition. Properly 
locating fences and watering and salting facilities can 
result in a more uniform distribution of grazing. Proper 
grazing use helps to control water erosion. The slope, 
dense clumps of trees, and rock outcrops can hinder 
the movement of livestock from one area to another. 
Measures that control the growth of woody plants may 
be needed. 

This soil is not suited to trees and shrubs grown as 
windbreaks because of the slope. Some areas can be 
used for plantings that enhance recreational areas and 
wildlife habitat or for forests if trees or shrubs are hand 
planted or if other special practices are applied. 

This soil generally is not suited to sanitary facilities or 
building site development because of the slope and the 
shallow depth to bedrock. A suitable alternative site 
should be selected. The surface pavement and base 
material of roads should be thick enough to compensate 
for the low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. Cutting and filling are needed 
to provide a suitable grade for roads. Mixing the base 
material with additives, such as hydrated lime, helps to 
prevent shrinking and swelling. 

The capability classification is Vils-4, dryland. The 
range site is Shallow Clay, and the windbreak suitability 
group is 10. 


Sc—Scott silt loam, 0 to 1 percent slopes. This 
very deep, nearly level, poorly drained soil is in 
depressions on uplands. It formed in loess. Areas range 
from 5 to 60 acres in size. 

Typically, the surface layer is dark gray, friable silt 
loam about 5 inches thick. The subsurface layer is light 
gray, friable silt loam about 4 inches thick. The subsoil 
to a depth of about 55 inches is very firm silty clay. It is 
dark gray in the upper part and gray in the lower part. 
The underlying material to a depth of more than 60 
inches is light brownish gray silty clay loam. In some 
places the surface layer is light gray. In other places the 
underlying material is silt loam. 

Included with this soil in mapping are small areas of 
Butler and Fillmore soils. Butler and Fillmore soils are 
better drained than the Scott soil. They are not ponded 
for long periods. Butler soils are higher on the 
landscape than the Scott soil. Fillmore soils are in 
landscape positions similar to those of the Scott soil. 
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Included soils make up 5 to 15 percent of the unit. 

Permeability is very slow in the Scott soil. The 
available water capacity is moderate. Runoff is ponded. 
The soil is ponded for long periods from March through 
August. in wet years the soil is covered with water most 
of the summer. Organic matter content is moderate. 
Natural fertility is medium. A perched seasonal high 
water table ranges from about 1 foot above the surface 
during wet years to 1 foot below the surface during dry 
years. The shrink-swell potential is high in the subsoil. 

Most areas are used as cropland or pasture. Other 
areas support native grasses used as range or hayland. 

If dry-farmed, this soil is poorly suited to the crops 
commonly grown in the county. In the spring of most 
years, runoff from adjacent areas ponds in areas of this 
soil and drowns wheat, oats, and alfalfa. Because 
spring tillage and planting are delayed, planting corn, 
grain sorghum, or soybeans is not commonly profitable. 
Where slopes are suitable, terraces and contour 
farming help to control runoff from soils in the higher 
landscape positions. 

This soil is not suited to irrigation because it is 
ponded for long periods. 

This soil is generally poorly suited to pasture, range, 
and native hayland. Overgrazing and improper haying 
methods reduce the amount of protective plant cover 
and the quality of native plants. Proper grazing use, a 
planned grazing system, and timely deferment of 
grazing and haying help to maintain or improve the 
range condition. 

This soil is not suited to trees and shrubs grown as 
windbreaks. The species selected for planting should be 
those that can tolerate the excessive wetness. Some 
areas can be used for plantings that enhance 
recreational areas or wildlife habitat. 

This soil is not suitable as a site for septic tank 
absorption fields or for dwellings because of the 
ponding and the very slow permeability. A suitable 
alternative site should be selected. Constructing roads 
on suitable, well compacted fill material above the level 
of ponding and providing adequate roadside ditches and 
culverts help to prevent the road damage caused by 
ponding. The damage to roads caused by frost action 
can be minimized by providing a good surface drainage 
system. Crowning the road by grading and constructing 
adequate roadside ditches help to prevent the damage 
caused by wetness. The surface pavement and base 
material of roads should be thick enough to compensate 
for the low strength of the soil. Providing coarse grained 
base material helps to prevent the damage caused by 
low strength. Mixing the base material with additives, 
such as hydrated lime, helps to prevent excessive 
shrinking and swelling. 

The capability classification is IVw-2, dryland. The 


113 


range site is Clayey Overflow, and the windbreak 
suitability group is 10. 


Sh—Shell silt loam, 0 to 2 percent slopes. This 
very deep, nearly level, weil drained soil is on bottom 
land. It formed in silty alluvium. It is subject to 
occasional flooding. Areas range from 5 to 500 acres in 
size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 5 inches thick. The subsurface 
layer is dark grayish brown, friable silt loam about 19 
inches thick. The next layer is grayish brown silt loam 
about 9 inches thick. Below this is a buried layer of dark 
grayish brown silty clay loam about 17 inches thick. The 
underlying material to a depth of more than 60 inches is 
grayish brown silty clay loam. In places calcium 
carbonate is at a depth of less than 48 inches. 

included with this soil in mapping are small areas of 
Aowa, Coleridge, Hobbs, and Hord soils. Aowa and 
Hobbs soils are in the lower landscape positions. They 
are stratified in the upper part. Coleridge soils are lower 
on the landscape than the Shell soil. They are 
somewhat poorly drained. Hord soils are higher on the 
landscape than the Shell soil. They are not stratified. 
They have a profile that is more developed than that of 
the Shell soil. included soils make up 5 to 15 percent of 
the unit. 

Permeability is moderate in the Shell soil. The 
available water capacity is high. The water intake rate is 
moderate. Runoff is slow. Organic matter content is 
moderate. Natural fertility is high. The soil is easy to till. 

Most of the acreage of this soil is used for crops. 
Most areas are dry-farmed, but some areas are 
irrigated. Some areas are used for pasture. 

If dry-farmed, this soil is suited to corn, soybeans, 
grain sorghum, alfalfa, and oats. Flooding is the 
principal hazard, but the damage to crops caused by 
flooding is seldom severe. Flooding can be controlled 
by intercepting runoff from adjacent upland areas. 
Terraces on adjacent upland areas, diversions, and 
conservation tillage conserve moisture and help to 
control runoff. Using a system of conservation tillage, 
such as no-till planting, that leaves all or part of the 
crop residue on the surface, returning crop residue to 
the soil, growing green manure crops, applying feedlot 
manure, and including grasses and legumes in the 
cropping sequence can improve or maintain organic 
matter content, fertility, and tilth and increase the rate of 
water intake. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. It is suited to gravity and 
sprinkler systems. Some land leveling may be needed 
in areas where gravity systems are used to provide 
uniform distribution of water. Flooding is the principal 
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hazard, but the damage to crops caused by flooding is 
seldom severe. Flooding can be controlled by 
intercepting runoff from adjacent upland areas. Using a 
system of conservation tillage, such as no-till planting, 
that leaves all or part of the crop residue on the 
surface, returning crop residue to the soil, growing 
green manure crops, applying feedlot manure, and 
including grasses and legumes in the cropping 
sequence improve or maintain organic matter content, 
fertility, and tilth and increase the rate of water intake. 

This soil is suited to introduced grasses for pasture. 
Grasses can be rotated with other crops. Common 
species include smooth bromegrass. Sediments 
deposited by floodwater may partially cover the grasses 
and reduce their vigor and growth. Overgrazing or 
improper haying methods reduce the amount of 
protective plant cover and the quality of native plants. 
The grazing season can be extended by managing 
cool-season grasses along with pastures of warm- 
season grasses. Rotation grazing and proper stocking 
rates help to keep the grasses in good condition. 
Irrigating can increase productivity. Weeds can be 
controlled if the appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 


windbreaks. Survival rates of adapted species are good. 


The major management concern is the weeds and 
grasses that compete with the trees for moisture. Plant 
competition can be controlled by proper site 
preparation, by cultivating with conventional equipment 
in a timely manner, or by hand hoeing or rototilling. 

This soil is not suited to septic tank absorption fields 
or building site development because of the flooding. A 
suitable alternative site should be selected. Diking 
sewage lagoons helps to prevent the damage caused 
by flooding. The surface pavement and base material of 
roads and streets should be thick enough to 
compensate for the low strength of the soil. Providing 
coarse grained base material helps to prevent the 
damage caused by low strength. Constructing roads on 
suitable, well compacted fill material above the flood 
level and providing roadside ditches and culverts help 
to prevent the damage to roads caused by flooding. 

The capability classification is Ilw-3, dryland, and 
IIw-6, irrigated. The range site is Silty Lowland, and the 
windbreak suitability group is 1. 


SsF2—Simeon sand, 6 to 30 percent slopes, 
eroded. This very deep, strongly sloping to steep, 
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excessively drained soil is on smooth to convex 
ridgetops and síde slopes along drainageways. It 
formed in sandy alluvium and outwash material. The 
Steep areas are eroded and have many gullies. 
Individual areas range from 5 to 1,000 acres in size. 

Typically, the surface layer is grayish brown, loose 
sand about 5 inches thick. Below this is a transitional 
layer of grayish brown, loose sand about 8 inches thick. 
The underlying material to a depth of more than 60 
inches is sand. It is very pale brown in the upper part 
and white in the lower part. Some gravel is throughout 
the profile. 

Included with this soil in mapping are small areas of 
Meadin, O'Neill, and Valentine soils. Meadin and O'Neill 
soils are in landscape positions similar to those of the 
Simeon soil. Meadin soils have gravelly coarse sand 
within a depth of 20 inches. O'Neill soils have gravelly 
coarse sand at a depth of 20 to 40 inches. Valentine 
soils are higher on the landscape than the Simeon soil. 
They are fine sand throughout. Included soils make up 
5 to 15 percent of the unit. 

Permeability is rapid in the Simeon soil. The 
available water capacity is low. Runoff is very slow. 
Organic matter content and natural fertility are low. 

This soil supports native grasses and is used for 
grazing. It is not suited to dryland or irrigated crops 
because of the slope, the droughtiness, and the hazard 
of soil blowing. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly sand bluestem, little bluestem, 
prairie sandreed, and needleandthread. These species 
make up 65 percent or more of the total annual forage. 
Blue grama, sand dropseed, sand lovegrass, sedges, 
and other grasses and forbs make up the rest. If 
continuous heavy grazing is allowed, sand bluestem 
and little bluestem decrease in abundance and are 
replaced by prairie sandreed, needleandthread, blue 
grama, sand dropseed, sedges, and forbs. If 
overgrazing continues for many years, the native plants 
lose vigor and are unable to stabilize the site. As a 
result, soil blowing is excessive and blowouts can form. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. Areas previously used as cropland should be 
reseeded to a suitable grass mixture if they are used as 
range. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the year in 
which the forage is not harvested, the hayland should 
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be used only as fall or winter range. Mowing should be 
regulated so that the grasses remain vigorous and 
healthy. 

Areas of this soil generally are too droughty, too 
sandy, and too steep for the trees commonly grown as 
windbreaks. Some sites can be used for plantings that 
enhance recreational areas and wildlife habitat or for 
forests if trees and shrubs are hand planted. 

This soil generally is not suited to sanitary facilities 
because of the slope and a poor filtering capacity, 
which can result in the pollution of underground water 
supplies. A suitable alternative site should be selected. 
Because of the slope, excavating is difficult. The sides 
of shallow excavations can cave in unless they are 
shored. In areas where the slope is less than 8 percent, 
the soil is generally suited to dwellings and local roads. 
In areas where the slope is more than 8 percent, the 
dwellings and roads should be designed so that they 
conform to the natural slope of the land and building 
sites should be graded to a suitable gradient. Cutting 
and filling can establish a suitable grade for roads. 

The capability classification is Vis-4, dryland. The 
range site is Sands, and the windbreak suitability group 
is 10. 


StC—Simeon loamy sand, 0 to 6 percent slopes. 
This very deep, nearly level to gently sloping, 
excessively drained soil is on uplands and stream 
terraces. It formed in sandy outwash material and sandy 
alluvium. Areas range from 5 to 300 acres in size. 

Typically, the surface layer is grayish brown, very 
friable loamy sand about 6 inches thick. The subsurface 
layer is about 8 inches thick. It is dark grayish brown, 
very friable loamy sand in the upper part and grayish 
brown, very friable sand in the lower part. Below this is 
a transitional layer of brown, very friable sand about 10 
inches thick. The underlying material to a depth of more 
than 60 inches is very pale brown and white sand. It 
contains about 5 percent gravel. In a few places the 
underlying material is fine sand below a depth of 40 
inches. In other places the underlying material has 
strata of gravelly coarse sand. In some areas in the 
eastern part of Knox County, a few glacial cobbles are 
on the surface of the soil and throughout the profile. 

Included with this soil in mapping are small areas of 
Meadin, O'Neill, Thurman, and Valentine soils. Meadin 
and O'Neill soils are in landscape positions similar to 
those of the Simeon soil. They have gravelly coarse 
sand at a depth of 8 to 40 inches. Thurman and 
Valentine soils are higher on the landscape than the 
Simeon soil. Also, they contain less medium and coarse 
sand. Included soils make up 5 to 15 percent of the 
unit. 

Permeability is rapid in the Simeon soil. The 
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available water capacity is low. The water intake rate is 
very high. Runoff is very slow. Organic matter content 
and natural fertility are low. The soil can be easily tilled 
throughout a wide range in moisture content. 

More than half of the acreage of this soil supports 
native grasses and is used for range. Some areas are 
dry-farmed. A few areas are irrigated. A few areas are 
seeded to introduced grasses or planted to trees for 
farmstead and field windbreaks. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, and soybeans. It is better suited to wheat, 
oats, rye, and alfalfa, which grow in spring when the 
amount of rainfall is highest. Soil blowing is a hazard, 
and water erosion is a concern in some drainageways. 
Stripcropping and planting narrow rows of trees along 
fields help to control soil blowing. A system of 
conservation tillage, such as no-till planting, that leaves 
all or part of the crop residue on the surface helps to 
control soil blowing and water erosion and conserves 
moisture. Returning crop residue to the soil, growing 
green manure crops, and applying feedlot manure help 
to maintain or improve organic matter content and 
fertility. If alfalfa is grown, applications of lime are 
needed. 

If irrigated, this soil is poorly suited to introduced 
grasses, corn, soybeans, and alfalfa. It is suited only to 
sprinkler irrigation. It is too sandy for a gravity irrigation 
system. Frequent, light applications of water help to 
prevent leaching of plant nutrients below the root zone. 
Controlling soil blowing and maintaining productivity are 
the principal management concerns. Gully erosion can 
be a problem near drainageways. Maintaining a high 
amount of crop residue on the surface and minimizing 
tillage help to control soil blowing. Applying barnyard 
manure increases the content of organic matter and 
improves fertility. Planting single rows of trees on the 
edge of irrigated fields helps to control soil blowing. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
occasionally rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with a legume, such as alfalfa. 


` Overgrazing reduces the amount of protective plant 


cover and the quality of the stands and thus can 
increase the hazard of soil blowing. The grazing season 
can be extended by managing cool-season grasses 
along with pastures of warm-season grasses. Rotation 
grazing and proper stocking rates help to keep the 
grasses in good condition. Applying nitrogen and 
phosphate fertilizers improves the growth and vigor of 
the grasses. Weeds can be controlled if the appropriate 
herbicides are applied. 

If this soil is used as range or hayland, the climax 
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vegetation is dominantly sand bluestem, little bluestem, 
prairie sandreed, and needleandthread. These species 
make up 65 percent or more of the total annual forage. 
Blue grama, sand dropseed, sedges, and other annual 
and perennial grasses and forbs make up the rest. If 
continuous heavy grazing is allowed, sand bluestem 
and little bluestem decrease in abundance and are 
replaced by prairie sandreed, needleandthread, blue 
grama, sand dropseed, sedges, and forbs. If 
overgrazing continues for many years, the native plants 
lose vigor and are unable to stabilize the site. As a 
result, soi! blowing is excessive and blowouts can form. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. Areas previously used as cropland should be 
reseeded to a suitable grass mixture if they are used as 
range. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are fair. Soil blowing is a severe hazard 
affecting young seedlings. The species selected for 
planting should be those that are tolerant of drought. 
Trees should be planted in a shallow furrow with as 
little disturbance of the soil as possible. Drought and 
the weeds and grasses that compete with the trees for 
moisture affect the rate of seedling survival. A drip 
irrigation system helps to provide the moisture needed 
during the first few years after the trees are planted. 
Weeds and grasses can be controlled by applying 
herbicides and by mowing between the tree rows. 

This soil is suited to use as a site for dwellings or 
roads. It readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of 
underground water supplies. The sides of shallow 
excavations can cave in unless they are shored. 
Sealing sewage lagoons helps to prevent seepage. 

The capability classification is IVe-5, dryland, and 
iVe-11, irrigated. The range site is Sands, and the 
windbreak suitability group is 7. 


SuC—Simecn sandy loam, 0 to 6 percent slopes. 
This very deep, nearly level to gently sloping, 
excessively drained soil is on uplands and stream 
terraces. It formed in sandy alluvium and outwash 
material. Areas range from 5 to 300 acres in size. 

Typically, the surface layer is dark grayish brown, 
very friable sandy loam about 9 inches thick. The 
subsurface layer is grayish brown, very friable loamy 
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sand about 6 inches thick. Below this is a transitional 
layer of brown, loose sand about 9 inches thick. The 
underlying material to a depth of more than 60 inches is 
sand. It is pale brown in the upper part and very pale 
brown in the lower part. The content of gravel in the 
lower part of the profile is about 5 percent. In some 
areas in the eastern part of Knox County, a few glacial 
cobbles are on the surface of the soil and throughout 
the profile. 

Included with this soil in mapping are small areas of 
Blendon, Meadin, O'Neill, Thurman, and Valentine soils. 
Blendon soils are in the lower landscape positions in 
swales. They have a dark surface soil more than 20 
inches thick. Meadin and O'Neill soils are in landscape 
positions similar to those of the Simeon soil. They have 
gravelly coarse sand at a depth of 8 to 40 inches. 
Thurman and Valentine soils are higher on the 
landscape than the Simeon soil. Also, they contain less 
medium and coarse sand. Included soils make up 5 to 
15 percent of the unit. 

Permeability is rapid in the Simeon soil. The 
available water capacity is low. The water intake rate is 
very high. Runoff is very slow. Organic matter content 
and natural fertility are low. The soil can be easily tilled 
throughout a wide range in moisture content. 

About half of the acreage of this soil supports native 
range. The remaining acreage is cultivated. Some of 
these areas are irrigated by sprinklers. 

If dry-farmed, this soil is suited to alfalfa, wheat, oats, 
rye, vetch, and tame grasses. It is poorly suited to corn, 
grain sorghum, and soybeans. Soil blowing is a 
moderate hazard in areas where the surface is not 
adequately protected. Stripcropping and planting narrow 
rows of trees along fields help to contro! soil blowing. A 
System of conservation tillage, such as no-till planting, 
that leaves crop residue on the surface helps to control 
Soil blowing and conserves moisture. Water erosion is a 
hazard in some steep areas, and gully erosion is a 
severe hazard near drainageways. 

If this soil is irrigated, sprinkler systems are the most 
suitable methods. Frequent applications of water help to 
prevent leaching of fertilizers and herbicides. The soil is 
particularly well suited to center-pivot sprinkler systems. 
Controlling soil blowing and maintaining productivity are 
the principal management concerns. Alfalfa, tame 
grasses, and small grain are the most suitable irrigated 
crops. If good management practices are used, corn 
and grain sorghum can also be grown. Maintaining a 
high amount of crop residue on the surface during the 
winter and after tillage and planting green manure crops 
help to control soil blowing and maintain fertility. 
Planting single rows of trees along the edge of irrigated 
fields also helps to control soil blowing. 

This soil is suited to introduced grasses or legumes 


Knox County, Nebraska 


for pasture or hayland. Grasses or legumes are 
occasionally rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with a legume, such as alfalfa. 
Overgrazing reduces the amount of protective plant 
cover and the quality of the stands and thus can 
increase the hazard of soil blowing. The grazing season 
can be extended by managing cool-season grasses 
along with pastures of warm-season grasses. Rotation 
grazing and proper stocking rates help to keep the 
grasses in good condition. Applying nitrogen and 
phosphate fertilizers improves the growth and vigor of 
the grasses. Weeds can be controlled if the appropriate 
herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are fair. Soil blowing is a severe hazard 
affecting young seedlings. The species selected for 
planting should be those that are tolerant of drought. 
Trees should be planted in a shallow furrow with as 
little disturbance of the soil as possible. Drought and 
the weeds and grasses that compete with the trees for 
moisture affect the rate of seedling survival. Drip 
irrigation systems can provide the moisture needed 
during the first few years after the trees are planted. 
Weeds and grasses can be controlled by applying 
herbicides or by cultivating between the tree rows. 

This soil is suited to use as a site for dwellings or 
roads. It readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of 
underground water supplies. The sides of shallow 
excavations can cave in unless they are shored. 
Sealing sewage lagoons helps to prevent seepage. 

The capability classification is IVe-3, dryland, and 
IVe-11, irrigated. The range site is Sandy, and the 
windbreak suitability group is 7. 


SvF—Simeon-Thurman complex, 6 to 30 percent 
slopes. These very deep, strongly sloping to steep soils 
are on ridgetops and side slopes in the uplands. The 
Simeon soil is excessively drained, and the Thurman 
soil is somewhat excessively drained. The Simeon soil 
is on narrow ridgetops and the lower side slopes. The 
Thurman soil is on the upper side slopes. The Simeon 
soil formed in sandy alluvial outwash material. The 
Thurman soil formed in sandy eolian material. Areas of 
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these soils range from 5 to 500 acres in size. They are 
50 to 60 percent Simeon soil and 30 to 40 percent 
Thurman soil. The two soils occur as areas so 
intricately mixed that separating them in mapping was 
not practical. 

Typically, the surface layer of the Simeon soil is dark 
grayish brown, very friable loamy sand about 7 inches 
thick. Below this is a transitional layer of grayish brown, 
loose sand about 6 inches thick. The underlying 
material to a depth of more than 60 inches is very pale 
brown sand. A few pebbles are on the surface and 
throughout the profile. In some places the surface layer 
is sand or sandy loam. In other places a few glacial 
cobbles are on the surface of the soil and throughout 
the profile. 

Typically, the surface layer of the Thurman soil is 
dark grayish brown, very friable fine sandy loam about 
10 inches thick. Below this is a transitional layer of 
brown, very friable fine sandy loam about 5 inches 
thick. The underlying material extends to a depth of 
more than 60 inches. It is pale brown loamy fine sand in 
the upper part and very pale brown sand in the lower 
part. In a few places the surface layer is loamy fine 
sand. 

Included with these soils in mapping are small areas 
of Betts, Brunswick, Meadin, and Paka soils. Betts, 
Brunswick, and Paka soils are lower on the landscape 
than the Simeon and Thurman soils. Betts soils are 
calcareous. They formed in loamy glacial till. Brunswick 
and Paka soils formed in loamy material weathered 
from soft sandstone or siltstone bedrock. Meadin soils 
are in landscape positions similar to those of the 
Simeon and Thurman soils. They have gravelly coarse 
sand at a depth of 8 to 20 inches. Included soils make 
up 10 to 20 percent of the unit. 

Permeability is rapid in the Simeon and Thurman 
soils. The available water capacity is low. Runoff is very 
slow or medium. Organic matter content is low in the 
Simeon soil and moderately low in the Thurman soil. 

Most areas of these soils support native grasses and 
are used for grazing. A few small areas are mowed for 
hay or used for cultivated crops. Some areas that were 
once farmed have been reseeded to grass. 

These soils are not suited to cultivated crops or 
introduced grasses used for pasture because most 
areas are too droughty, erodible, and steep. 

If the Simeon soil is used for range or native hay, the 
climax vegetation is dominantly prairie sandreed, sand 
bluestem, needleandthread, and little bluestem. These 
species make up 65 percent or more of the total annual 
forage. Blue grama, sand dropseed, sand lovegrass, 
sedges, and forbs make up the rest. If continuous 
heavy grazing is allowed, sand bluestem, little 
bluestem, and prairie sandreed decrease in abundance 
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and are replaced by needleandthread, sedges, blue 
grama, Scribner panicum, sand dropseed, and forbs. 

If the Simeon soil is used as range, the climax 
vegetation is dominantly sand bluestem, 
needleandthread, little bluestem, and prairie sandreed. 
These species make up 65 percent or more of the total 
annual forage. Sand dropseed, blue grama, and other 
annual and perennial grasses and forbs make up the 
rest. If continuous heavy grazing is allowed, sand 
bluestem and little bluestem decrease in abundance 
and are replaced by prairie sandreed, blue grama, sand 
dropseed, needleandthread, sedges, annual grasses, 
and forbs. If overgrazing continues for many years, 
hairy grama, blue grama, sedges, common pricklypear, 
brittle pricklypear, small soapweed, and numerous 
annual and perennial weeds dominate the site. 

If the Thurman soil is used as range, the climax 
vegetation is dominantly sand bluestem, little bluestem, 
prairie sandreed, and needleandthread. These species 
make up 75 percent or more of the total annual forage. 
Switchgrass, blue grama, sand dropseed, sedges, and 
other annual and perennial grasses and forbs make up 
the rest. If continuous heavy grazing is allowed, sand 
bluestem, little bluestem, and switchgrass decrease in 
abundance and are replaced by needleandthread, 
prairie sandreed, sand dropseed, blue grama, sedges, 
annual grasses, and forbs. If overgrazing continues for 
many years, blue grama, Scribner panicum, sand 
dropseed, needleandthread, and numerous annual and 
perennial grasses and weeds dominate the site. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly locating fences and watering and salting 
facilities can result in a more uniform distribution of 
grazing. Proper grazing use helps to control soil blowing 
and water erosion. Because of the low available water 
capacity, the soils are droughty. The amount of forage 
produced depends on the frequency and amount of 
rainfall. Areas used as cropland should be reseeded to 
a suitable grass mixture if they are used as range. 

If these soils are used as hayland, the forage should 
be harvested only every other year. During the year in 
which the forage is not harvested, the hayland should 
be used only as fall or winter range. Mowing should be 
regulated so that the grasses remain healthy and 
vigorous. 

Most areas of these soils are too droughty and steep 
for the trees and shrubs commonly grown as 
windbreaks. Excessive water erosion can be controlled 
by planting trees on the contour and by maintaining. 
strips of sod between the tree rows. Areas of the 
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Thurman soil can be used for plantings that enhance 
recreational areas or wildlife habitat and for forests if 
trees and shrubs are hand planted or if other special 
practices are applied. 

These soils readily absorb but do not adequately 
filter the effluent in septic tank absorption fields. The 
poor filtering capacity can result in the pollution of 
underground water supplies. A suitable alternative site 
should be selected in areas where slopes are more 
than 15 percent. Sealing the bottom of sewage lagoons 
helps to prevent seepage. Dwellings and small 
commercial buildings should be designed so that they 
conform to the natural slope of the land, or the site can 
be graded to a suitable gradient. The sides of shallow 
excavations can cave in unless they are shored. Cutting 
and filling are needed to provide a suitable grade for 
roads. 

The capability classification of the Simeon soil is 
VIs-4. The range site is Sands, and the windbreak 
suitability group is 10. The capability classification of 
the Thurman soil is Vle-3. The range site is Sandy, and 
the windbreak suitability group is 7. 


Sw—Solomon silty clay, 0 to 2 percent slopes. 
This very deep, nearly level, poorly drained soil is on 
bottom land. It formed in calcareous, clayey alluvium. It 
is subject to occasional flooding, except in areas of 
bottom land along the Missouri River where large dams 
upstream have reduced the hazard of flooding. Areas 
range from 5 to 200 acres in size. 

Typically, the surface layer is dark grayish brown, 
very firm, calcareous silty clay about 6 inches thick. The 
subsurface layer is dark gray, mottled, very firm, 
calcareous silty clay about 14 inches thick. The subsoil 
is grayish brown, mottled, very firm, calcareous silty 
clay about 20 inches thick. The underlying material to a 
depth of more than 60 inches is grayish brown, mottled, 
calcareous silty clay. In places the underlying material 
is silt loam or fine sand within a depth of 60 inches. In 
some areas the soil is moderately well drained or 
somewhat poorly drained. In a few places the water 
table is below a depth of 6 feet. 

Included with this soil in mapping are small areas of 
Blyburg and Inavale soils. These soils are higher on the 
landscape than the Solomon soil. Blyburg soils are 
loamy throughout. They are well drained. Inavale soils 
are sandy throughout. They are excessively drained. 
Included soils make up 5 to 15 percent of the unit. 

Permeability is very slow in the Solomon soil. The 
available water capacity is moderate. The water intake 
rate is very low. Runoff is very slow. Organic matter 
content is moderate. Natural fertility is medium. The soil 
is difficult to work, and good tilth is difficult to maintain. 
The soil is sticky when wet and very hard when dry. 


Knox County, Nebraska 


The water table is at the surface during wet years. It 
recedes to a depth of about 2 feet during dry years. The 
shrink-swell potential is high. 

Most of the acreage of this soil is dry-farmed. 
Smaller acreages are irrigated, are seeded to 
introduced grasses, or support native grasses and are 
used for pasture or hayland. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, wheat, oats, and alfalfa. Spring 
planting is delayed in some years because of wetness. 
Maintaining good tilth is a major management concern. 
Wetness and soil blowing are hazards. The plow layer 
dries slowly in spring and stays wet during periods of 
heavy rainfall. If tiled when wet, the soil becomes 
cloddy and very hard. As it dries, large cracks form. 
These cracks can injure the roots of plants and can 
cause an excessive loss of moisture. Fall plowing or 
disking when moisture conditions are more favorable 
helps to maintain tilth. Soil blowing can be controlled by 
leaving unplowed strips in the field. Using a system of 
conservation tillage that leaves part of the crop residue 
on the surface, returning crop residue to the soil, 
growing green manure crops, applying feedlot manure, 
and including legumes in the cropping system help to 
maintain or improve organic matter content, fertility, and 
tilth and increase the rate of water intake. Alfalfa yields 
are high in areas of this soil because the deep taproot 
reaches beneficial moisture in the water table. 

If irrigated, this soil is suited to corn, grain sorghum, 
soybeans, and alfalfa. Land leveling may be needed in 
areas where gravity systems are used. Installing reuse 
systems at the lower end of fields helps to recycle 
runoff water. The soil is suited to sprinkler irrigation 
systems. The rate of water application should be 
adjusted to the very low intake rate of the soil. A system 
of conservation tillage that leaves part of the crop 
residue on the surface, returning crop residue to the 
soil, growing green manure crops, and applying feedlot 
manure help to maintain or improve organic matter 
content, fertility, and tilth and increase the rate of water 
intake. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
commonly rotated with other crops. Cool-season 
grasses, such as smooth bromegrass or orchardgrass, 
are suitable species. They can be seeded alone or in a 
mixture with a legume, such as alfalfa. Overgrazing or 
grazing when the soil is wet can result in surface 
compaction and poor tilth. Rotation grazing and proper 
stocking rates help to keep the grasses in good 
condition. Applying nitrogen and phosphate fertilizers 
can improve the growth and vigor of the grasses. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
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amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival rates of adapted species are good. 
Establishing seedlings may be difficult during wet years. 
Cracks can form in summer because of the high shrink- 
swell potential. The weeds and grasses that compete 
with the trees for moisture are a management concern. 
Irrigation may be needed during the first few years after 
seedlings are planted. Weeds and grasses can be 
controlled by proper site preparation prior to planting, by 
timely cultivation between rows, and by applications of 
appropriate herbicides. 

This soil is not suitable for building site development 
because of the flooding, the wetness, and the high 
shrink-swell potential. It is not suited to septic tank 
absorption fields because of the flooding, the wetness, 
and the very slow permeability. A suitable alternate site 
should be selected. Diking sewage lagoons helps to 
prevent the damage caused by flooding. Constructing 
roads on suitable, compacted fill materia! and providing 
adequate roadside ditches and culverts help to prevent 
the damage caused by flooding and wetness. Providing 
coarse grained subgrade or base material helps to 
prevent the damage caused by low strength. Mixing the 
base material with additives, such as hydrated lime, 
helps to prevent excessive shrinking and swelling. 

The capability classification is lllw-1, dryland and 
irrigated. The range site is Clayey Overflow, and the 
windbreak suitability group is 2W. 


TfB—Thurman fine sand, 0 to 3 percent slopes. 
This very deep, nearly level or very gently sloping, 
somewhat excessively drained soil is on flats or low 
ridges on uplands and stream terraces. It formed in 
sandy eolian material. It is on flats or low ridges that 
have plane to concave slopes. Areas range from 5 to 
200 acres in size. 

Typically, the surface layer is grayish brown, loose 
fine sand about 5 inches thick. The subsurface layer 
also is grayish brown, loose fine sand. It is about 9 
inches thick. Below this is a transitional layer of light 
brownish gray, loose fine sand about 6 inches thick. 
The underlying material to a depth of more than 60 
inches is pale brown and very pale brown sand. In 
some places the surface soil is 20 to 30 inches thick. In 
a few areas a loamy layer is below a depth of 40 
inches. In other areas the surface layer is loamy fine 
sand. 

Included with this soil in mapping are small areas of 
Bazile, Simeon, and Valentine soils. Bazile soils are 
slightly lower on the landscape than the Thurman soil. 
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Also, they contain more silt and clay. Simeon soils are 
in the lower positions on the landscape. They contain 
more medium and coarse sand throughout than the 
Thurman soil. Valentine soils are higher on the 
landscape than the Thurman soil. They are excessively 
drained. They have a thinner dark surface soil than the 
Thurman soil. Included soils make up 5 to 15 percent of 
the unit. 

Permeability is rapid in the Thurman soil. The 
available water capacity is low. The water intake rate is 
very high. Runoff is slow. Organic matter content is 
moderately low. Natural fertility is low. The soil is loose 
and difficult to till when dry, but it is easy to work when 
moist. 

About 60 percent of the acreage of this soil is used 
for cultivated crops. Most of the remaining acreage 
supports native grasses and is used for range. A small 
acreage is seeded to introduced grasses for pasture. 

if dry-farmed, this soil is poorly suited to corn, grain 
sorghum, oats, and alfalfa. Soil blowing is a hazard in 
areas where the surface is not adequately protected by 
crops or crop residue. Stripcropping and cover crops 
sown in the fall can help to control soil blowing in the 
winter and spring. Planting single rows of trees in field 
windbreaks helps to control soil blowing. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves all or part of the crop residue on the surface 
helps to control soil blowing and conserves moisture. 
Returning crop residue to the soil, growing green 
manure crops, and applying manure help to maintain or 
improve organic matter content and fertility. If alfalfa is 
grown, applications of lime are needed. 

If irrigated, this soil is suited only to sprinkler systems 
because of the very high water intake rate and the 
uneven slopes. It is well suited to center-pivot systems. 
Enough water should be applied to meet the needs of 
the crop, but overwatering can cause deep leaching of 
fertilizers. If irrigated, the soil is suited to corn, grain 
sorghum, alfalfa, and introduced grasses. Soil blowing 
is a hazard. A system of conservation tillage, such as 
no-till planting or disking, that leaves all or part of the 
crop residue on the surface helps to control soil blowing 
and conserves moisture. Returning crop residue to the 
soil, growing green manure crops, and applying manure 
improve organic matter content and fertility. 
Stripcropping and cover crops sown in the fall help to 
control soil blowing in the winter and spring. Planting 
single rows of trees on the edges and in corners of 
irrigated fields can help to contro! soil blowing and 
protect livestock from the wind. If alfalfa is grown, 
applications of lime are needed. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
occasionally rotated with other crops. Cool-season 
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grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with legumes, such as alfalfa and 
milkvetch. Overgrazing reduces the amount of 
protective plant cover and the quality of the stands and 
thus can increase the hazard of soil blowing. The 
grazing season can be extended by managing cool- 
season grasses along with pastures of warm-season 
grasses. Rotation grazing and proper stocking rates 
help to Keep the grasses in good condition. Applying 
nitrogen and phosphate fertilizers improves the growth 
and vigor of the grasses. Weeds can be controlled if the 
appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Overgrazing can result in a severe hazard 
of scil blowing and the formation of small blowouts. 
Proper grazing use, timely deferment of grazing and 
haying, and a grazing system in which two or more 
pastures are alternately grazed and rested and the 
order of the grazing and rest periods is changed each 
year help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Soil blowing can be controlled by 
maintaining strips of sod or other vegetation between 
the tree rows. Drought and the weeds and grasses that 
compete with the trees for moisture affect the rate of 
seedling survival. Drip irrigation systems can provide 
the moisture needed during the first few years after 
trees are planted. Weeds and grasses can be controlled 
by applying herbicides, by cultivating in a timely 
manner, and by mowing between the tree rows. 

This soil is suited to use as a site for dwellings or 
roads. It readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of 
underground water supplies. The sides of shallow 
excavations can cave in unless they are shored. 
Sealing sewage lagoons helps to prevent seepage. 

The capability classification is IVe-5, dryland, and 
IVe-12, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


TfC—Thurman fine sand, 3 to 6 percent slopes. 
This very deep, gently sloping, somewhat excessively 
drained soil is on low ridges and plane to concave side 
slopes in the uplands. It formed in sandy eolian 
material. Areas range from 5 to 300 acres in size. 

Typically, the surface layer is grayish brown, loose 
fine sand about 6 inches thick. The subsurface layer is 
dark grayish brown, loose fine sand about 7 inches 
thick. Below this is a transitional layer of light brownish 
gray, loose fine sand about 5 inches thick. The 
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underlying material to a depth of more than 60 inches is 
very pale brown fine sand. In places the surface soil is 
20 to 30 inches thick. In some areas a loamy layer is 
below a depth of 40 inches. In other areas the surface 
layer is loamy fine sand. 

Included with this soil in mapping are small areas of 
Bazile, Loretto, Ortello, Simeon, and Valentine soils. 
Bazile, Loretto, and Ortello soils contain more silt and 
clay than the Thurman soil. Also, they are slightly lower 
on the landscape. Simeon soils are in the lower 
landscape positions. They contain more medium and 
coarse sand throughout than the Thurman soil. 
Valentine soils generally are on the higher convex 
ridges. They have a thinner dark surface soil than the 
Thurman soil. Included soils make up 5 to 15 percent of 
the unit. 

Permeability is rapid in the Thurman soil. The 
available water capacity is low. The water intake rate is 
very high. Runoff is slow. Organic matter content is 
moderately low. Natural fertility is low. The soil is loose 
and difficult to till when dry, but it is easy to work when 
moist. 

About 55 percent of the acreage of this soil is 
cultivated. Most areas are used for dryland crops, but 
some areas where adequate water is available from 
wells or streams are irrigated. Most of the remaining 
acreage supports native grasses and is used for range. 
A small acreage is seeded to introduced grasses for 
pasture. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, rye, oats, and alfalfa. Soil blowing is a severe 
hazard in areas where the surface is not adequately 
protected by crops or crop residue. Stripcropping and 
Cover crops sown in the fall help to control soil blowing 
in the winter and spring. Planting single rows of trees in 
field windbreaks helps to control soil blowing. A system 
of conservation tillage, such as no-till planting or 
disking, that leaves all or part of the crop residue on the 
surface helps to control soil blowing and conserves 
moisture. Returning crop residue to the soil, growing 
green manure crops, and applying manure help to 
maintain or improve organic matter content and fertility. 
if alfalfa is grown, applications of lime are needed. 

If irrigated, this soil is suited only to sprinkler systems 
because of the very high water intake rate and the 
uneven slopes. It is well suited to center-pivot systems. 
Enough water should be applied to meet the needs of 
the crop, but overwatering can cause deep leaching of 
fertilizer. If irrigated, the soil is suited to corn, grain 
sorghum, alfalfa, and introduced grasses. Soil blowing 
is a hazard. A system of conservation tillage, such as 
no-till planting or disking, that leaves all or part of the 
crop residue on the surface helps to control soil blowing 
and conserves moisture. Returning crop residue to the 
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soil, growing green manure crops, and applying manure 
improve organic matter content and fertility. 
Stripcropping and cover crops sown in the fall help to 
control soil blowing in the winter and spring. Planting 
single rows of trees on the edges and corners of 
irrigated fields can help to control soil blowing and 
protect livestock from the wind. If alfalfa is grown, 
applications of lime are needed. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
occasionally rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with legumes, such as alfalfa and 
milkvetch. Overgrazing reduces the amount of 
protective plant cover and the quality of the stands and 
thus can increase the hazard of soil blowing. The 
grazing season can be extended by managing cool- 
season grasses along with pastures of warm-season 
grasses. Rotation grazing and proper stocking rates 
help to keep the grasses in good condition. Applying 
nitrogen and phosphate fertilizers improves the growth 
and vigor of the grasses. Weeds can be controlled if the 
appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants and thus can increase the hazard of soil 
blowing and cause the formation of small blowouts. 
Proper grazing use, timely deferment of grazing and 
haying, and a grazing system in which two or more 
pastures are alternately grazed and rested and the 
order of the grazing and rest periods is changed each 
year help to maintain or improve the range condition. 
Range seeding may be needed to stabilize eroded 
cropland. 

This soil is suited to trees and shrubs grown as 
windbreaks. Soil blowing can be controlled by 
maintaining strips of sod or other vegetation between 
the tree rows. Drought and the weeds and grasses that 
compete with the trees for moisture affect the rate of 
seedling survival. Drip irrigation systems can provide 
the moisture needed during the first few years after the 
trees are planted. Weeds and grasses can be controlled 
by applying herbicides, by cultivating in a timely 
manner, and by mowing between the tree rows. 

This soil is suited to use as a site for dwellings or 
roads. It readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of 
underground water supplies. The sides of shallow 
excavations can cave in unless they are shored. 
Sealing sewage lagoons with impervious material helps 
to prevent seepage. 
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The capability classification is IVe-5, dryland, and 
IVe-12, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


ThB—Thurman loamy fine sand, 0 to 3 percent 
slopes. This very deep, nearly level or very gently 
sloping, somewhat excessively drained soil is on 
uplands and stream terraces. It formed in sandy eolian 
material. It is on flats or low ridges that have plane to 
concave slopes. Areas range from 5 to 300 acres in 
size. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 6 inches thick. The 
subsurface layer is dark grayish brown, very friable 
loamy fine sand about 7 inches thick. Below this is a 
transitional layer of grayish brown, very friable loamy 
fine sand about 4 inches thick. The underlying material 
to a depth of more than 60 inches is fine sand. It is pale 
brown in the upper part and very pale brown in the 
lower part. In places the surface layer is fine sand or 
sand. In some small areas the surface soil is 20 to 30 
inches thick. In other areas a loamy layer is below a 
depth of 40 inches. 

Included with this soil in mapping are small areas of 
Bazile, Ortello, Simeon, and Valentine soils. Bazile and 
Ortello soils have more silt and clay than the Thurman 
soil. Also, they are slightly lower on the landscape. 
Simeon soils contain more medium and coarse sand 
than the Thurman soil. Also, they are lower on the 
landscape. Valentine soils are in the higher positions on 
ridges. They have a thinner dark surface soil than the 
Thurman soil. Included soils make up 5 to 15 percent of 
the unit. 

Permeability is rapid in the Thurman soil. The 
available water capacity is low. The water intake rate is 
very high. Runoff is slow. Organic matter content is 
moderately low. Natural fertility is low. The soil can be 
tilled throughout a wide range in moisture content. 

About 70 percent of the acreage of this soil is used 
for cultivated crops. Most areas are dry-farmed, but 
some areas are irrigated by sprinklers if sufficient water 
is available from wells or streams. Most of the 
remaining acreage supports native grasses and is used 
for range. A small acreage is seeded to introduced 
grasses for pasture. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, and alfalfa. Soil blowing is a 
moderate hazard in areas where the surface is not 
adequately protected by crops or crop residue. 
Stripcropping and cover crops sown in the fall help to 
control soil blowing in the winter and spring (fig. 8). 
Planting single rows of trees in field windbreaks helps 
to control soil blowing. A system of conservation tillage, 
such as no-till planting or disking, that leaves all or part 
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of the crop residue on the surface helps to control soil 
blowing and conserves moisture. Returning crop 
residue to the soil, growing green manure crops, and 
applying manure help to maintain or improve organic 
matter content and fertility. If alfalfa is grown, 
applications of lime are needed. 

If irrigated, this soil is suited only to sprinkler systems 
because of the very high water intake rate. It is well 
suited to center-pivot systems. Enough water should be 
applied to meet the needs of the crop, but overwatering 
can cause deep leaching of fertilizers. If irrigated, this 
soil is best suited to corn, grain sorghum, alfalfa, and 
introduced grasses. Soil blowing is a hazard. A system 
of conservation tillage, such as no-till planting or 
disking, that leaves all or part of the crop residue on the 
surface helps to control soil blowing and conserves 
moisture. Returning crop residue to the soil, growing 
green manure crops, and applying manure improve 
organic matter content and fertility. Stripcropping and 
cover crops sown in the fall help to control soil blowing 
in the winter and spring. Planting single rows of trees 
on the edges and in corners of irrigated fields helps to 
control soil blowing and protects livestock from the 
wind. If alfalfa is grown, applications of lime are 
needed. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
occasionally rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with legumes, such as alfalfa and 
milkvetch. Overgrazing reduces the amount of 
protective plant cover and the quality of the stands and 
thus can increase the hazard of soil blowing. The 
grazing season can be extended by managing cool- 
season grasses along with pastures of warm-season 
grasses. Rotation grazing and proper stocking rates 
help to keep the grasses in good condition. Applying 
nitrogen and phosphate fertilizers improves the growth 
and vigor of the grasses. Weeds can be controlled if the 
appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants and thus can increase the hazard of soil 
blowing and can cause the formation of small blowouts. 
Proper grazing use, timely deferment of grazing and 
haying, and a grazing system in which two or more 
pastures are alternately grazed and rested and the 
order of the grazing and rest periods is changed each 
year help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Soil blowing can be controlled by 
maintaining strips of sod or other vegetation between 
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Figure 8.—Stripcropping of corn and rye/vetch in an area of Thurman loamy fine sand, 0 to 3 percent slopes. 


the tree rows. Drought and the weeds and grasses that 
compete with the trees for moisture affect the rate of 
seedling survival. Drip irrigation systems can provide 
the moisture needed during the first few years after the 
trees are planted. Weeds and grasses can be controlled 
by applying herbicides, by cultivating in a timely 
manner, and by mowing between the tree rows. 

This soil is suited to use as a site for dwellings or 
roads. It readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of 
underground water supplies. The sides of shallow 


excavations can cave in unless they are shored. 
Sealing sewage lagoons helps to prevent seepage. 

The capability classification is Ille-5, dryland, and 
Ille-11, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


ThC—Thurman loamy fine sand, 3 to 6 percent 
slopes. This very deep, gently sloping, somewhat 
excessively drained soil is on low, convex ridges and 
plane to concave side slopes in the uplands. It formed 
in sandy eolian material. Areas range from 5 to 300 
acres in size. 
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Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 6 inches thick. The 
subsurface layer is dark grayish brown, very friable 
loamy fine sand about 8 inches thick. Below this is a 
transitional layer of grayish brown, loose fine sand 
about 4 inches thick. The underlying material extends to 
a depth of more than 60 inches. It is pale brown fine 
sand in the upper part and very pale brown sand in the 
lower part. In some places the surface layer is fine sand 
or sand. In other places the surface soil is 20 to 30 
inches thick. In some areas a loamy layer is below a 
depth of 40 inches. 

Included with this soil in mapping are small areas of 
Bazile, Loretto, Ortello, Simeon; and Valentine soils. 
Bazile, Loretto, and Ortello soils contain more silt and 
clay in the profile than the Thurman soil. Also, they are 
slightly lower on the landscape. Simeon soils are in the 
lower landscape positions. They contain more medium 
and coarse sand throughout than the Thurman soil. 
Valentine soils generally are on the higher convex 
ridges. They have a thinner dark surface soil than the 
Thurman soil. Included soils make up 5 to 15 percent of 
the unit. 

Permeability is rapid in the Thurman soil. The 
available water capacity is low. The water intake rate is 
very high. Runoff is slow. Organic matter content is 
moderately low. Natural fertility is low. The soil can be 
tilled throughout a wide range in moisture content. 

More than half of the acreage of this soil is 
cultivated. Most areas are used for dryland crops, but 
some areas where adequate water is available from 
wells or streams are irrigated by sprinklers. Most of the 
remaining acreage supports native grasses and is used 
for range. A small acreage is seeded to introduced 
grasses for pasture. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, rye, oats, and alfalfa. Soil blowing is a severe 
hazard in areas where the surface is not adequately 
protected by crops or crop residue. Stripcropping and 
cover crops sown in the fall help to control soil blowing 
in the winter and spring. Planting single rows of trees in 
field windbreaks helps to control soil blowing. A system 
of conservation tillage, such as no-till planting or 
disking, that leaves all or part of the crop residue on the 
surface helps to control soil blowing and conserves 
moisture. Returning crop residue to the soil, growing 
green manure crops, and applying manure help to 
maintain or improve organic matter content and fertility. 
If alfalfa is grown, applications of lime are needed. 

If irrigated, this soil is suited only to sprinkler systems 
because of the very high water intake rate and the 
uneven slopes. It is well suited to center-pivot systems. 
Enough water should be applied to meet the needs of 
the crop, but overwatering can cause deep leaching of 
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fertilizers. If irrigated, this soil is suited to corn, grain 
sorghum, oats, alfalfa, and introduced grasses. Soil 
blowing is a hazard. A system of conservation tillage, 
such as no-till planting or disking, that leaves all or part 
of the crop residue on the surface helps to control soil 
blowing and conserves moisture. Returning crop 
residue to the soil, growing green manure crops, and 
applying manure improve organic matter content and 
fertility. Stripcropping and cover crops sown in the fall 
help to control soil blowing in the winter and spring. 
Planting single rows of trees on the edges and in 
corners of irrigated fields helps to control soil blowing 
and protects livestock from the wind. If alfalfa is grown, 
applications of lime are needed. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
occasionally rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with legumes, such as alfalfa and 
milkvetch. Overgrazing reduces the amount of 
protective plant cover and the quality of the stands and 
thus can increase the hazard of scil blowing. The 
grazing season can be extended by managing cool- 
Season grasses along with pastures of warm-season 
grasses. Rotation grazing and proper stocking rates 
help to keep the grasses in good condition. Applying 
nitrogen and phosphate fertilizers improves the growth 
and vigor of the grasses. Weeds can be controlled if the 
appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants and thus can increase the hazard of soil 
blowing and can cause the formation of small blowouts. 
Proper grazing use, timely deferment of grazing and 
haying, and a grazing system in which two or more 
pastures are alternately grazed and rested and the 
order of the grazing and rest periods is changed each 
year help to maintain or improve the range condition. 
Range seeding may be needed to stabilize eroded 
cropland. 

This soil is suited to trees and shrubs grown as 
windbreaks. Soil blowing can be controlled by 
maintaining strips of sod or other vegetation between 
the tree rows. Drought and the weeds and grasses that 
compete with the trees for moisture affect the rate of 
seedling survival. Drip irrigation systems can provide 
the moisture needed during the first few years after the 
trees are planted. Weeds and grasses can be controlled 
by applying herbicides, by cultivating in a timely 
manner, and by mowing between the tree rows. 

This soil is suited to use as a site for dwellings or 
roads. It readily absorbs but does not adequately filter 
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the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of 
underground water supplies. The sides of shallow 
excavations can cave in unless they are shored. 
Sealing sewage lagoons helps to prevent seepage. 

The capability classification is IVe-5, dryland, and 
IVe-11, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


ToB—Thurman fine sandy loam, 0 to 3 percent 
slopes. This very deep, nearly level or very gently 
sloping, somewhat excessively drained soil is on 
uplands and stream terraces. It formed in sandy eolian 
material. It is on flats or low ridges that have plane to 
concave slopes. Areas range from 5 to 200 acres in 
size. 

Typically, the surface layer is dark grayish brown, 
very friable fine sandy loam about 9 inches thick. The 
subsurface layer is very dark grayish brown, very friable 
fine sandy loam about 7 inches thick. Below this is a 
transitional layer of brown, very friable loamy fine sand 
about 8 inches thick. The underlying material extends to 
a depth of more than 60 inches. It is pale brown loamy 
fine sand in the upper part and very pale brown fine 
sand in the lower part. In some places the surface layer 
is loamy fine sand or fine sand. In other places the 
surface soil is 20 to 30 inches thick. In a few areas a 
loamy layer is below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Bazile, Loretto, Ortello, Simeon, and Valentine soils. 
Bazile, Loretto, and Ortello soils contain more silt and 
clay than the Thurman soil. Also, they are slightly lower 
on the landscape. Simeon soils contain more medium 
and coarse sand throughout than the Thurman soil. 
Also, they are lower on the landscape. Valentine soils 
are in the higher landscape positions on ridges. They 
have a thinner dark surface soil than the Thurman soil. 
Included soils make up 5 to 15 percent of the unit. 

Permeability is rapid in the Thurman soil. The 
available water capacity is low. The water intake rate is 
very high. Runoff is slow. Organic matter content is 
moderately low. Natural fertility is low. The soil is easy 
to till. 

Most of the acreage of this soil is dry-farmed. Some 
areas where adequate water is available from wells or 
streams are irrigated. À few areas support native 
grasses or are seeded to introduced grasses for pasture 
or hay. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, soybeans, oats, and alfalfa. Soil blowing is a 
moderate hazard in areas where the surface is not 
adequately protected by crops or crop residue. 
Stripcropping and cover crops sown in the fall help to 
control soil blowing in the winter and spring. Planting 
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single rows of trees in field windbreaks helps to control 
soil blowing. A system of conservation tillage, such as 
no-till planting or disking, that leaves all or part of the 
crop residue on the surface helps to control soil blowing 
and conserves moisture. Returning crop residue to the 
soil, growing green manure crops, and applying manure 
help to maintain or improve organic matter content and 
fertility. If alfalfa is grown, applications of lime are 
needed. 

If irrigated, this soil is suited only to sprinkler systems 
because of the very high water intake rate and the 
uneven slopes. It is well suited to center-pivot systems. 
Enough water should be applied to meet the needs of 
the crop, but overwatering can cause deep leaching of 
fertilizers. If irrigated, this soil is best suited to corn, 
grain sorghum, soybeans, alfalfa, and introduced 
grasses. Soil blowing is a hazard. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves all or part of the crop residue on the surface 
helps to control soil blowing and conserves moisture. 
Returning crop residue to the soil, growing green 
manure crops, and applying manure improve organic 
matter content and fertility. Striperopping and cover 
crops sown in the fall help to control soil blowing in the 
winter and spring. Planting single rows of trees on the 
edges and in corners of irrigated fields helps to control 
soil blowing and protects livestock from the wind. If 
alfalfa is grown, applications of lime are needed. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
occasionally rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with legumes, such as alfalfa and 
milkvetch. Overgrazing reduces the amount of 
protective plant cover and the quality of the stands and 
thus can increase the hazard of soil blowing. The 
grazing season can be extended by managing cool- 
season grasses along with pastures of warm-season 
grasses. Rotation grazing and proper stocking rates 
help to keep the grasses in good condition. Applying 
nitrogen and phosphate fertilizers improves the growth 
and vigor of the grasses. Weeds can be controlled if the 
appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of the 
native plant community and thus can increase the 
hazard of soil blowing. Proper grazing use, timely 
deferment of grazing and haying, and a grazing system 
in which two or more pastures are alternately grazed 
and rested and the order of the grazing and rest periods 
is changed each year help to maintain or improve the 
range condition. 
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This soil is suited to trees and shrubs grown as 
windbreaks. Soil blowing can be controlled by 
maintaining strips of sod or other vegetation between 
the tree rows. Drought and the weeds and grasses that 
compete with the trees for moisture affect the rate of 
seedling survival. Drip irrigation systems can provide 
the moisture needed during the first few years after the 
trees are planted. Weeds and grasses can be controlled 
by applying herbicides, by cultivating in a timely 
manner, and by mowing between the tree rows. 

This soil is suited to use as a site for dwellings or 
roads. It readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity can result in the pollution of 
underground water supplies. The sides of shallow 
excavations can cave in unless they are shored. 
Sealing sewage lagoons helps to prevent seepage. 

The capability classification is Ille-3, dryland, and 
Ше-11, irrigated. The range site is Sandy, and the 
windbreak suitability group is 5. 


ToD—Thurman fine sandy loam, 3 to 11 percent 
slopes. This very deep, gently sloping to strongly 
sloping, somewhat excessively drained soil is on ridges 
and side slopes in the uplands. It formed in sandy 
eolian material. Areas range from 5 to 100 acres in 
size. 

Typically, the surface layer is grayish brown, very 
friable fine sandy loam about 5 inches thick. The 
subsurface layer also is grayish brown, very friable fine 
sandy loam. It is about 7 inches thick. Below this is a 
transitional layer of brown, very friable fine sandy loam 
about 4 inches thick. The underlying material to a depth 
of more than 60 inches is light yellowish brown loamy 
sand. In a few areas the surface soil is 20 to 30 inches 
thick. In some places the surface layer is loamy fine 
sand or fine sand. In other places the surface soil is 
less than 5 inches thick. In a few areas a loamy layer is 
at a depth of 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Crofton, Ortello, Simeon, and Valentine soils. Crofton 
soils formed in silty, calcareous loess. They are 
generally in the slightly higher landscape positions. 
Ortello soils contain more silt and clay than the 
Thurman soil. Also, they are slightly lower on the 
landscape. Simeon soils contain more medium and 
coarse sand than the Thurman soil. Also, they are lower 
on the landscape. Valentine soils have a thinner dark 
surface soil than the Thurman soil. They are in the 
higher landscape positions. Included soils make up 5 to 
15 percent of the unit. 

Permeability is rapid in the Thurman soil. The 
available water capacity is low. The water intake rate is 
very high. Runoff is slow. Organic matter content is 
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moderately low. Natural fertility is low. The soil is easy 
to till. 

About 60 percent of the acreage of this soil is used 
as cropland. Most areas are dry-farmed, but some 
areas are irrigated. Most of the remaining acreage 
supports native grasses and is used as range. A small 
acreage is seeded to introduced grasses for pasture. 

If dry-farmed, this soil is poorly suited to alfalfa, corn, 
grain sorghum, oats, and soybeans. Soil blowing is a 
moderate or severe hazard in areas where the surface 
is not adequately protected by crops or crop residue. 
Water erosion is a hazard on some long slopes, 
especially near waterways. Stripcropping and cover 
crops sown in the fall help to control soil blowing in the 
winter and spring. Planting single rows of trees in field 
windbreaks helps to control soil blowing. A system of 
conservation tillage, such as no-till planting or disking,. 
that leaves all or part of the crop residue on the surface 
helps to contro! soil blowing and conserves moisture. 
Returning crop residue to the soil, growing green 
manure crops, and applying manure help to maintain or 
improve organic matter content and fertility. If alfalfa is 
grown, applications of lime are needed. 

If irrigated, this soil is suited only to sprinkler systems 
because of the very high water intake rate and the 
slope. It is suited to center-pivot systems. Enough water 
should be applied to meet the needs of the crop, but 
overwatering can cause deep leaching of fertilizers. If 
irrigated, the soil is poorly suited to corn, grain 
sorghum, alfalfa, and introduced grasses. Soil blowing 
is a hazard. A system of conservation tillage, such as 
no-till planting or disking, that leaves all or part of the 
crop residue on the surface helps to control soil blowing 
and conserves moisture. Returning crop residue to the 
soil, growing green manure crops, and applying manure 
improve organic matter content and fertility. 
Stripcropping and cover crops sown in the fall help to 
control soil blowing in the winter and spring. Planting 
single rows of trees on the edges and in corners of 
irrigated fields helps to control soil blowing and protects 
livestock from the wind. If alfalfa is grown, applications 
of lime are needed. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
occasionally rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with legumes, such as alfalfa and 
milkvetch. Overgrazing reduces the amount of 
protective plant cover and the quality of the stands and 
thus can increase the hazard of soil blowing. The 
grazing season can be extended by managing cool- 
season grasses along with pastures of warm-season 
grasses. Rotation grazing and proper stocking rates 
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help to keep the grasses in good condition. Applying 
nitrogen and phosphate fertilizers improves the growth 
and vigor of the grasses. Weeds can be controlled if the 
appropriate herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants and thus can increase the hazard of soil 
blowing and can cause the formation of small blowouts. 
Proper grazing use, timely deferment of grazing and 
haying, and a grazing system in which two or more 
pastures are alternately grazed and rested and the 
order of the grazing and rest periods is changed each 
year help to maintain or improve the range condition. 
Range seeding may be needed to stabilize severely 
eroded areas of cropland. 

This soil is suited to trees and shrubs grown as 
windbreaks. Soil blowing can be controlled by 
maintaining strips of sod or other vegetation between 
the tree rows. Drought and the weeds and grasses that 
compete with the trees for moisture affect the rate of 
seedling survival. Drip irrigation systems can provide 
the moisture needed during the first few years after the 
trees are planted. Weeds and grasses can be controlled 
by applying herbicides, by cultivating in a timely 
manner, and by mowing between the tree rows. 

This soil is generally suited to building site 
development and roads. It readily absorbs but does not 
adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of underground water supplies. On sites for 
sewage lagoons, grading is needed to modify the slope 
and to shape the lagoon. Lining or sealing the lagoon 
helps to prevent seepage. The sides of shallow 
excavations can slough or cave unless they are shored. 
Buildings and dwellings should be designed so that they 
conform to the natural slope of the land, or the building 
sites should be graded to a suitable gradient. Cutting 
and filling may be needed to provide a suitable grade 
for roads. 

The capability classification is IVe-3, dryland, and 
IVe-11, irrigated. The range site is Sandy, and the 
windbreak suitability group is 7. 


ToF—Thurman fine sandy loam, 11 to 30 percent 
slopes. This very deep, moderately steep or steep, 
somewhat excessively drained soil is on upland side 
slopes. It formed in sandy eolian material. Areas range 
from 5 to 100 acres in size. 

Typically, the surface layer is dark grayish brown, 
very friable fine sandy loam about 10 inches thick. 
Below this is a transitional layer of grayish brown, very 
friable loamy sand about 8 inches thick. The underlying 
material to a depth of more than 60 inches is pale 
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brown sand. In places the surface soil is 20 to 30 
inches thick. In some areas on the upper slopes, the 
dark surface layer is less than 5 inches thick. In a few 
places the surface layer is loamy fine sand. 

Included with this soil in mapping are small areas of 
Betts, Brunswick, Crofton, and Simeon soils. Betts and 
Brunswick soils are lower on the landscape than the 
Thurman soil. Betts soils formed in loamy glacial till. 
Brunswick soils formed in material weathered from 
sandstone bedrock. Crofton soils are in landscape 
positions similar to those of the Thurman soil. They 
formed in silty, calcareous loess. Simeon soils contain 
more coarse sand than the Thurman soil. They are in 
the lower landscape positions. Included soils make up 5 
to 15 percent of the unit. 

Permeability is rapid in the Thurman soil. The 
available water capacity is low. Runoff is medium. 
Organic matter content is moderately low. Natural 
fertility is low. 

This soil supports native grasses and is used as 
range. Areas of this soil are too steep and erodible to 
be used as cropland. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly prairie sandreed, sand 
bluestem, needleandthread, and little bluestem. These 
species make up 75 percent or more of the total annual 
forage. Blue grama, switchgrass, and other annual and 
perennial grasses and forbs make up the rest. If 
continuous heavy grazing is allowed, sand bluestem, 
little bluestem, and prairie sandreed decrease in 
abundance and are replaced by needleandthread, blue 
grama, Scribner panicum, sand dropseed, sedges, and 
forbs. If overgrazing continues for many years, the 
native plants lose vigor and are unable to stabilize the 
site. As a result, water erosion and soil blowing are 
excessive. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. Areas previously used as cropland should be 
reseeded to a suitable grass mixture if they are used as 
range. 

If this soil is used as hayland, mowing should be 
regulated so that the grasses remain healthy and 
vigorous. The forage should be harvested only every 
other year. During the year in which the forage is not 
harvested, the hayland should be used only as fall or 
winter range. 

This soil is suited to trees and shrubs grown as 
windbreaks and to plantings that enhance recreational 
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areas or wildlife habitat. The species selected for 
planting should be those that are tolerant of moderately 
droughty conditions and that will grow in sandy soil. The 
survival rate of seedlings can be increased if competing 
vegetation is controlled by proper site preparation, by 
cultivation, or by applications of appropriate herbicides. 
Soil blowing can be controlled by maintaining strips of 
sod or an annual cover crop between the tree rows. À 
drip system or another method of irrigation may be 
needed during periods of insufficient rainfall. 

Because of the slope, this soil is limited as a site for 
buildings and sanitary facilities. The steeper areas are 
not suitable as sites for sanitary facilities. An alternative 
site should be selected. Dwellings and small 
commercial buildings should be designed so that they 
conform to the natural slope of the land. Because of the 
rapid permeability, the soi! readily absorbs but does not 
adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity can result in the 
pollution of underground water supplies. On sites for 
sewage lagoons, lining or sealing the lagoon helps to 
prevent seepage. The sides of shallow excavations can 
slough or cave unless they are shored. Cutting and 
filling can provide a suitable grade for roads and 
streets. 

The capability classification is Vle-3, dryland. The 
range site is Sandy, and the windbreak suitability group 
is 7. 


Tr—Trent silt loam, 0 to 2 percent slopes. This very 
deep, nearly level, well drained soil is on uplands. It 
formed in silty sediments. Areas range from 5 to 80 
acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 8 inches thick. The subsurface 
layer also is dark grayish brown, friable silt loam. It is 
about 12 inches thick. The subsoil is firm silty clay loam 
about 34 inches thick. The upper part is dark grayish 
brown, and the lower part is brown. The underlying 
material to a depth of more than 60 inches is pale 
brown, calcareous silty clay loam. In some areas the 
underlying material is loamy sand. In other areas the 
surface layer is silty clay loam. 

Included with this soil in mapping are small areas of 
Bazile, Butler, Fillmore, and Moody soils. Bazile and 
Moody soils have a dark surface soil less than 20 
inches thick. They are higher on the landscape than the 
Trent soil. Butler soils are in landscape positions similar 
to those of the Trent soil. Butler and Fillmore soils have 
more clay in the subsoil than the Trent soil. They are 
somewhat poorly drained. Fillmore soils are lower on 
the landscape than the Trent soil. They are ponded for 
short periods. Also included are small areas of alkaline 
soils. Included soils make up 5 to 15 percent of the unit. 
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Permeability is moderate in the Trent soil. The 
available water capacity is high. The water intake rate is 
moderately low. Runoff is slow. Organic matter content 
and natural fertility are high. Tilth is good. 

Most areas of this soil are dry-farmed. Some areas 
are irrigated. The remaining areas support native or 
introduced grasses and are used for grazing or haying. 

If dry-farmed, this soil is suited to corn, soybeans, 
sorghum, small grain, and legumes. Row crops can be 
grown year after year if proper amounts of fertilizer are 
applied and if weeds, diseases, and insects are 
controlled. A system of conservation tillage, such as 
disking, chiseling, and no-till planting, helps to maintain 
tilth. Leaving crop residue on the surface conserves 
moisture. 

If irrigated, this soil is suited to corn, soybeans, and 
alfalfa. It is suited to sprinkler and gravity systems. 
Land leveling may be needed in areas where gravity 
systems are used. A system of conservation tillage, 
such as disking or no-till planting, that leaves crop 
residue on the surface conserves moisture and helps to 
maintain the content of organic matter. Maintaining 
fertility is a management concern. 

This soil is suited to pastures of introduced grasses. 
Cool-season grasses, such as smooth bromegrass, 
orchardgrass, and tall fescue, can be seeded in a 
mixture with alfalfa. The soil is also suited to warm- 
season grasses. The grazing season can be extended 
by managing cool-season grasses along with pastures 
of warm-season grasses. Pasture grasses can be used 
as part of the cropping system. Overgrazing reduces 
the amount of protective plant cover and the quality of 
the desired grasses. Proper stocking rates and rotation 
grazing help to keep the grasses in good condition. 
Applications of nitrogen fertilizer can be beneficial in 
pastures that are irrigated. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are good. The weeds and grasses that compete 
with the trees for moisture can be controlled by 
cultivation between the rows with conventional 
equipment and by careful use of appropriate herbicides 
in the row. Areas near the trees can be hoed by hand. 

The moderate permeability is a limitation on sites for 
septic tank absorption fields. This limitation generally 
can be overcome by increasing the size of the 
absorption field. On sites for sewage lagoons, lining or 
sealing the lagoon helps to prevent seepage. 
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Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
The surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. The damage to roads caused 
by frost action can be minimized by providing a surface 
drainage system. Crowning the road by grading and 
establishing adequate roadside ditches help to prevent 
the damage caused by wetness. 

The capability classification is 1-1, dryland, and 1-4, 
irrigated. The range site is Silty, and the windbreak 
suitability group is 3. 


Tx—Trent silt loam, moderately wet, 0 to 2 percent 
siopes. This very deep, nearly level, moderately well 
drained soil is on flats near the head of upland 
drainageways or in swales on uplands. It formed in silty 
sediments. Areas range from 5 to 100 acres in size. 

Typically, the surface layer is very dark grayish 
brown, friable silt loam about 7 inches thick. The 
subsurface layer is dark grayish brown, friable silt loam 
about 10 inches thick. The subsoil is firm silty clay loam 
about 31 inches thick. The upper part is grayish brown, 
the next part is light brownish gray, and the lower part 
is mottled and light brownish gray and is calcareous. 
The underlying material to a depth of more than 60 
inches is light gray, mottled, calcareous silty clay loam. 
In some places the surface layer is silty clay loam. 

Included with this soil in mapping are small areas of 
Butler and Fillmore soils. These soils have more clay in 
the subsoil than the Trent soil. Butler soils are 
somewhat poorly drained. They are in landscape 
positions similar to those of the Trent soil. Fillmore soils 
are poorly drained. They are slightly lower on the 
landscape than the Trent soil. Also included are small 
areas of alkaline soils. Included soils make up 5 to 15 
percent of the unit. 

Permeability is moderate in the Trent soil. The 
available water capacity is high. The water intake rate is 
moderately low. Runoff is slow. Organic matter content 
and natural fertility are high. A perched seasonal high 
water table ranges from about 3.5 feet below the 
surface during wet years to 6.0 feet below the surface 
during dry years. In places runoff from adjacent higher 
areas may occur. Tilth is good. 

Most areas of this soil are farmed. Some areas are 
irrigated. The remaining areas support native or 
introduced grasses and are used for grazing or hay. 

If dry-farmed, this soil is suited to corn, soybeans, 
sorghum, small grain, and legumes. Row crops can be 
grown year after year if proper amounts of fertilizer are 
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applied and if weeds, disease, and insects are 
controlled. Tillage is delayed in the spring of wet years 
and during extended wet periods because of the 
wetness caused by the perched high water table. 
During extended dry periods, however, crops can 
benefit from the additional moisture. A system of 
conservation tillage, such as disking, chiseling, and no- 
till planting, helps to maintain tilth. Leaving crop residue 
on the surface conserves moisture. 

If irrigated, this soil is suited to sprinkler and gravity 
systems. Adjusting the rate of water application to the 
intake rate of the soil can minimize wetness and help to 
control runoff. Corn, soybeans, and alfalfa can be 
grown. Land leveling may be needed in areas where 
gravity systems are used. A system of conservation 
tillage, such as disking or no-till planting, that leaves 
crop residue on the surface conserves moisture and 
helps to maintain the content of organic matter. 
Maintaining fertility is a management concern. 

This soil is suited to pastures of introduced grasses. 
Cool-season grasses, such as smooth bromegrass, 
orchardgrass, and tall fescue, can be seeded in a 
mixture with alfalfa. The soil also is suited to warm- 
season grasses. The grazing season can be extended 
by managing cool-season grasses along with pastures 
of warm-season grasses. Overgrazing reduces the 
amount of protective plant cover and the quality of the 
desired grasses. Proper stocking rates and rotation 
grazing help to keep the grasses in good condition. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is suited to trees and shrubs grown as 
windbreaks. Survival and growth rates of adapted 
species are good. Undesirable weeds and grasses can 
be controlled by cultivation between the rows with 
conventional equipment and by careful use of 
appropriate herbicides in the row. Areas near the trees 
can be hoed by hand. 

If this soil is used as a site for sanitary facilities or 
buildings, the perched water table and rare periods of 
flooding are management concerns. Septic tank 
absorption fields should be constructed on fill material 
so that the drain tiles are above the seasonal high 
water table. Constructing dwellings and buildings on 
raised, well compacted fill material helps to prevent the 
damage caused by flooding and helps to overcome the 
wetness caused by the water table. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. The damage to roads caused by 


130 


frost action can be minimized by providing a good 
surface drainage system and a gravel moisture barrier 
in the subgrade. Crowning the road by grading and 
constructing adequate roadside ditches help to prevent 
the damage caused by wetness. 

The capability classification is 1-1, dryland, and 1-4, 
irrigated. The range site is Silty Lowland, and the 
windbreak suitability group is 1. 


UbF—Urban land, 3 to 30 percent slopes. This map 
unit consists of gently sloping to steep areas on 
uplands. These areas have been shaped and graded. 

Urban land consists of areas ranging from gravelly 
loamy sand to silty clay that were intermixed during 
grading operations. Areas of Urban land are covered by 
building sites and streets. They are in the town of 
Niobrara. 

included in mapping are small areas of Simeon and 
Labu soils. These soils make up 5 to 15 percent of the 
unit. 

No capability classification, range site, or windbreak 
suitability group is assigned. 


VaD—Valentine fine sand, 3 to 9 percent slopes. 
This very deep, gently sloping to strongly sloping, 
excessively drained soil is on uplands. It formed in 
sandy eolian material. Areas range from 5 to 800 acres 
in size. 

Typically, the surface layer is grayish brown, loose 
fine sand about 6 inches thick. Below this is a 
transitional layer of light brownish gray, loose fine sand 
about 6 inches thick. The underlying material to a depth 
of more than 60 inches is very pale brown fine sand. In 
some places the surface layer is dark sand that is more 
than 6 inches thick. 

Included with this soil in mapping are small areas of 
Simeon and Thurman soils. Simeon and Thurman soils 
are lower on the landscape than the Valentine soil. 
Simeon soils contain more medium and coarse sand 
than the Valentine soil, and Thurman soils have a 
thicker dark surface soil. Also included are a few small 
areas of blowouts and some areas where slopes are 
more than 9 percent. Included areas make up 5 to 15 
percent of the unit. 

Permeability is rapid in the Valentine soil. The 
available water capacity is low. The water intake rate is 
very high. Runoff is slow. Organic matter content and 
natural fertility are low. 

Most of the acreage of this soil supports native 
grasses and is used as range or hayland. A small 
acreage is used for dryland crops. Some areas where 
adequate water is available from wells or streams are 
irrigated. A small acreage is seeded to introduced 
grasses for grazing or haying. 


Soil Survey 


This soil is not suited to dryland farming because of 
drought and soil blowing. In areas that have been 
cultivated, range can be reestablished by planting 
warm-season native grasses. 

If irrigated, this soil is poorly suited to corn, grain 
sorghum, rye, oats, and alfalfa. 

This soil is suited only to sprinkler irrigation systems 
because of the very high water intake rate and the 
uneven slopes. It is suited to center-pivot systems. 
Enough water should be applied to meet the needs of 
the crop, but overwatering can cause deep leaching of 
fertilizers. Soil blowing is a severe hazard. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves all or part of the crop residue on the surface 
helps to control soil blowing and conserves moisture. 
Returning crop residue to the soil, growing green 
manure crops, and applying barnyard manure improve 
organic matter content and fertility. Stripcropping and 
Cover crops sown in the fall help to control soil blowing 
in the winter and spring. Planting single rows of trees 
on the edges and in corners of irrigated fields helps to 
control soil blowing and protects livestock from the 
wind. If alfalfa is grown, applications of lime are 
needed. 

If irrigated, this soil is suited to introduced grasses or 
legumes for pasture or hayland. Grasses or legumes 
are occasionally rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with legumes, such as alfalfa and 
milkvetch. Overgrazing reduces the amount of 
protective plant cover and the quality of the stands and 
thus can increase the hazard of soil blowing. The 
grazing season can be extended by managing cool- 
season grasses along with pastures of warm-season 
grasses. Rotation grazing and proper stocking rates 
help to keep the grasses in good condition. Applying 
nitrogen and phosphate fertilizers improves the growth 
and vigor of the grasses. Weeds can be controlled if the 
appropriate herbicides are applied. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly sand bluestem, little bluestem, 
prairie sandreed, and switchgrass. These species make 
up 75 percent or more of the total annual forage. Blue 
grama, needleandthread, sand lovegrass, sedges, and 
other annual and perennial grasses and forbs make up 
the rest. If continuous heavy grazing is allowed, sand 
bluestem, sand lovegrass, little bluestem, and 
switchgrass decrease in abundance and are replaced 
by needleandthread, blue grama, sand dropseed, 
sedges, and other grasses and forbs. If overgrazing 
continues for many years, the native plants lose vigor 
and are unable to stabilize the site. As a result, soil 
blowing is excessive and blowouts can form. 
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If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. Areas previously used as cropland should be 
reseeded to a suitable grass mixture if they are used as 
range. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the year in 
which the forage is not harvested, the hayland should 
be used only as fall or winter range. Mowing should be 
regulated so that the grasses remain vigorous and 
healthy. 

This soil is suited to trees and shrubs grown as 
windbreaks. Soil blowing is a severe hazard affecting 
young seedlings. The species selected for planting 
should be those that are tolerant of drought. Trees 
should be planted in a shallow furrow with as little 
disturbance of the soil as possible. Drought and the 
weeds and grasses that compete with the trees for 
moisture affect the rate of seedling survival. Drip 
irrigation systems can provide the moisture needed 
during the first few years after the trees are planted. 
Weeds and grasses can be controlled by applying 
herbicides and by mowing between the tree rows. 

This soil is suited to use as a site for dwellings or 
local roads. It readily absorbs but does not adequately 
filter the effluent in septic tank absorption fields. The 
poor filtering capacity can result in the pollution of 
underground water supplies. The sides of shallow 
excavations can cave in unless they are shored. On 
sites for sewage lagoons, lining or sealing the lagoon 
helps to prevent seepage. 

The capability classification is Vle-5, dryland, and 
IVe-12, irrigated. The range site is Sands, and the 
windbreak suitability group is 7. 


VaE—Valentine fine sand, 9 to 24 percent slopes. 
This very deep, strongly sloping to steep, excessively 
drained soil is on uplands. It formed in sandy eolian 
material. It is on rolling sandhills and a few steep side 
slopes along drainageways. Areas range from 5 to 400 
acres in size. 

Typically, the surface layer is grayish brown, loose 
fine sand about 5 inches thick. Below this is a 
transitional layer of brown, loose fine sand about 3 
inches thick. The underlying material to a depth of more 
than 60 inches is pale brown fine sand. in some places 
the surface soil is thicker and darker. 

Included with this soil in mapping are small areas of 
Simeon and Thurman soils. These soils are lower on 
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the landscape than the Valentine soil. Simeon soils 
have more medium and coarse sand than the Valentine 
soil, and Thurman soils have a thicker, darker surface 
soil. Also included are a few small areas of blowouts 
and some areas where slopes are more than 24 
percent. Included areas make up 5 to 15 percent of the 
unit. 

Permeability is rapid in the Valentine soil. The 
available water capacity is low. Runoff is slow. Organic 
matter content and natural fertility are low. 

This soil supports native grasses and is used for 
grazing or hay. It is not suited to dryland or irrigated 
cultivated crops because of the slope, the droughtiness, 
and the hazard of soil blowing. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly sand bluestem, little bluestem, 
prairie sandreed, and switchgrass. These species make 
up 75 percent or more of the total annual forage. Blue 
grama, needleandthread, sand lovegrass, sedges, and 
other annual and perennial grasses and forbs make up 
the rest. If continuous heavy grazing is allowed, sand 
bluestem, sand lovegrass, little bluestem, and 
switchgrass decrease in abundance and are replaced 
by needleandthread, blue grama, sand dropseed, 
sedges, and other grasses and forbs. If overgrazing 
continues for many years, the native plants lose vigor 
and are unable to stabilize the site. As a result, soil 
blowing is excessive and blowouts can form. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. А 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. Areas previously used as cropland should be 
reseeded to a suitable grass mixture if they are used as 
range. 

If this scil is used as hayland, the forage should be 
harvested only every other year. During the year in 
which the forage is not harvested, the hayland should 
be used only as fall or winter range. Mowing should be 
regulated so that the grasses remain vigorous and 
healthy. 

This soil is suited to trees and shrubs grown as 
windbreaks. It is better suited to drought-tolerant 
conifers than to other trees. Because the soil is loose, 
trees should be planted in a shallow furrow with as little 
disturbance of the soil as possible. Young seedlings 
can be damaged by windblown sand or can be covered 
by drifting sand. Drip irrigation systems can provide the 
moisture needed during the first few years after the 
trees are planted. 

This soil is suited to septic tank absorption fields, 
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dwellings, and local roads. It readily absorbs but does 
not adequately filter the effluent in septic tank 
absorption fields. Seepage can result in the pollution of 
underground water supplies. In areas where the slope is 
15 percent or less, tiles should be installed on the 
contour. In areas where the slope is more than 15 
percent, absorption fields are not suitable because of 
lateral seepage. Dwellings should be designed so that 
they conform to the natural slope of the land, or the 
building sites should be graded to a suitable gradient. 
Because of a severe hazard of soil blowing, mulching is 
needed in areas used for roads. Cutting and filling can 
provide a suitable grade for roads. The sides of shallow 
excavations can cave in unless they are shored. On 
sites for sewage lagoons, lining or sealing the lagoon 
helps to prevent seepage. 

The capability classification is Vle-5, dryland. The 
range site is Sands, and the windbreak suitability group 
is 7. 


Ve—Verdel silty clay, 0 to 2 percent slopes. This 
very deep, nearly level, well drained soil is on stream 
terraces. It formed in clayey alluvium. Areas range from 
5 to 150 acres in size. 

Typically, the surface layer is dark gray, very firm 
silty clay about 6 inches thick. The subsurface layer 
also is dark gray, very firm silty clay. It is about 10 
inches thick. The subsoil is very firm, calcareous silty 
clay about 30 inches thick. It is dark gray in the upper 
part, dark grayish brown in the next part, and grayish 
brown in the lower part. The underlying material to a 
depth of more than 60 inches is grayish brown, 
calcareous silty clay. In a few places the surface layer 
is silty clay loam. In some areas carbonates are below 
a depth of 35 inches. 

Included with this soil in mapping are small areas of 
Solomon and Trent soils. Solomon soils are poorly 
drained. They are lower on the landscape than the 
Verdel soil. Trent soils contain less clay than the Verdel 
soil. Also, they are higher on the landscape. Included 
soils make up 5 to 15 percent of the unit. 

Permeability is slow in the Verdel soil. The available 
water capacity is moderate. The water intake rate is 
very low. Runoff is slow. Organic matter content is 
moderate. Natural fertility is medium. Because of the 
fine texture of the soil, water is released slowly to plants 
and the soil is somewhat droughty. Working or 
trampling the soil during wet periods can result in 
surface compaction. The soil is difficult to work, and 
good tilth is difficult to maintain. Cracks can form during 
dry periods. The shrink-swell potential is high. 

Most of the acreage of this soil is cultivated. Some 
cultivated areas are irrigated. A few small, narrow areas 
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near drainageways support introduced or native grasses 
and are used for grazing. 

If dry-farmed, this soil is suited to oats, wheat, corn, 
grain sorghum, soybeans, and alfalfa. It is best suited to 
small grain and alfalfa, which grow and mature in spring 
and early summer when the amount of rainfall is 
highest. It is better suited to grain sorghum than to 
corn. Conserving moisture and maintaining good tilth 
and a high level of fertility are the main management 
needs. Returning crop residue to the soil improves the 
content of organic matter and conserves moisture. 
Leaving crops or crop residue on the surface helps to 
control soil blowing. 

If irrigated, this soil is suited to corn, soybeans, grain 
sorghum, alfalfa, small grain, and introduced grasses. 
The rate of water application should be adjusted to the 
very low intake rate of the soil. The soil is suited to 
gravity and sprinkler systems. Land leveling may be 
needed in areas where gravity systems are used. 
Diversion terraces may be needed to intercept runoff 
from the steeper adjacent areas. Planting deep-rooted 
crops and returning crop residue to the soil increase the 
water intake rate and maintain the content of organic 
matter. Adding barnyard manure increases the content 
of organic matter and improves fertility. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
commonly rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with a legume, such as alfalfa. 
Rotation grazing and proper stocking rates help to keep 
the grasses in good condition. Applying nitrogen and 
phosphate fertilizers improves the growth and vigor of 
the grasses. Weeds can be controlled if the appropriate 
herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is poorly suited to trees and shrubs grown 
as windbreaks. Survival and growth rates of adapted 
species are fair. Proper site preparation and timely 
cultivation can increase the seedling survival rate. 
Because the soil has a high content of clay, it is 
somewhat droughty. The soil should be worked when it 
is moist but not wet. The weeds and undesirable 
grasses that compete with the trees for moisture are the 
main concerns. Competing vegetation can be controlled 
by cultivation or with appropriate herbicides. The 
species selected for planting should be those that are 
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tolerant of drought. Irrigation can provide additional 
water during periods of low rainfall. 

This soil is not suited to septic tank absorption fields 
because of the slow permeability. A suitable alternative 
site should be selected. The soil should be worked 
when it is moist but not wet. Strengthening the 
foundation of buildings and backfilling with coarse 
textured material help to prevent the structural damage 
caused by shrinking and swelling. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. Mixing the base material with additives, 
such as hydrated lime, helps to prevent shrinking and 
swelling. 

The capability classification is 115-2, dryland, and 
118-1, irrigated. The range site is Clayey, and the 
windbreak suitability group is 4C. 


VeC—Verdel silty clay, 2 to 6 percent slopes. This 
very deep, gently sloping, well drained soil is on foot 
slopes and stream terraces. It formed in clayey 
alluvium. Areas range from 5 to 200 acres in size. 

The surface layer is dark grayish brown, firm silty 
clay about 6 inches thick. The subsurface layer also is 
dark grayish brown, firm silty clay. It is about 12 inches 
thick. The subsoil is grayish brown, very firm silty clay 
about 27 inches thick. It is calcareous in the lower part. 
The underlying material to a depth of more than 60 
inches is light brownish gray, calcareous silty clay. In 
some places the surface layer is silty clay loam. In 
other places the dark surface soil is less than 20 inches 
thick. 

Included with this soil in mapping are small areas of 
Labu, Lynch, and Trent soils. Labu and Lynch soils are 
in the higher landscape positions in gently sloping, 
convex areas. They have shale bedrock at a depth of 
20 to 40 inches. Trent soils are higher on the landscape 
than the Verdel soil. Also, they contain less clay. 
Included soils make up 5 to 15 percent of the unit. 

Permeability is slow in the Verdel soil. The available 
water capacity is moderate. The water intake rate is 
very low. Runoff is medium. Organic matter content is 
moderate. Natural fertility is medium. Ponding occurs if 
the soil is worked or trampled when wet. Because of the 
fine texture of the soil, water is released slowly to 
plants. Cracks 1 to 3 inches wide can form during dry 
periods. The shrink-swell potential is high. 

Most of the acreage of this soil is dry-farmed. Some 
areas are irrigated. A small acreage supports 
introduced or native grasses and is used for grazing or 
hay. 

If dry-farmed, this soil is suited to wheat, oats, grain 
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sorghum, corn, and alfalfa. Small grain and the first 
cutting of alfalfa are generally the most suitable crops 
because they grow and mature in spring when the 
amount of rainfall is highest. The soil is better suited to 
grain sorghum than to corn. Conserving moisture and 
maintaining good tilth and a high level of fertility are the 
main management needs in cultivated areas. A system 
of conservation tillage, such as no-til! planting or 
disking, that leaves crop residue on the surface 
increases the rate of water intake and reduces the 
evaporation rate. Soil blowing and water erosion are 
slight or moderate hazards. Terraces, contour farming, 
and grassed waterways conserve moisture and help to 
control water erosion. 

If irrigated, this soil is suited to corn, soybeans, grain 
sorghum, alfalfa, wheat, and introduced grasses. If 
gravity systems are used in gently sloping areas, 
erosion is excessive. Water should be applied slowly if 
sprinkler systems are used because of the very low 
water intake rate. Planting deep-rooted crops and 
returning crop residue to the soil increase the water 
intake rate and maintain the content of organic matter. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
commonly rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with a legume, such as alfalfa. 
Rotation grazing and proper stocking rates help to keep 
the grasses in good condition. Applying nitrogen and 
phosphate fertilizers improves the growth and vigor of 
the grasses. Weeds can be controlled if the appropriate 
herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
System, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is poorly suited to trees and shrubs grown 
as windbreaks. Droughtiness and the high content of 
clay affect newly planted seedlings. The weeds and 
grasses that compete with the trees for moisture are 
management concerns. Proper site preparation and 
timely cultivation can increase the seedling survival 
rate. The species selected for planting should be those 
that are tolerant of drought. Irrigation can provide 
additional water during periods of low rainfall. 

This soil is not suited to septic tank absorption fields 
because of the slow permeability. A suitable alternative 
site should be selected. On sites for sewage lagoons, 
grading is needed to modify the slope and to shape the 
lagoon. The soil should be worked when moist but not 
wet. Strengthening the foundation of buildings and 
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backtilling with coarse textured material help to prevent 
the structural damage caused by shrinking and swelling. 
The surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. Mixing the base material with 
additives, such as hydrated lime, helps to prevent 
shrinking and swelling. 

The capability classification is llle-4, dryland, and 
Ше-1, irrigated. The range site is Clayey, and the 
windbreak suitability group is 4C. 


VeD— Verdel silty clay, 6 to 11 percent slopes. This 
very deep, strongly sloping, well drained soil is on foot 
slopes along drainageways. It formed in clayey 
alluvium. Areas range from 5 to 50 acres in size. 

Typically, the surface layer is dark grayish brown, 
very firm silty clay about 6 inches thick. The subsurface 
layer also is dark grayish brown, very firm silty clay. It is 
about 4 inches thick. The subsoil is dark grayish brown, 
very firm silty clay about 26 inches thick. It is 
calcareous in the lower part. The underlying material to 
a depth of more than 60 inches is grayish brown, 
calcareous silty clay. In some small areas the surface 
layer is lighter colored. In places the dark surface soil is 
less than 20 inches thick. 

Included with this soil in mapping are small areas of 
Labu and Lynch soils. These soils have a thinner dark 
surface layer than the Verdel soil and have shale 
bedrock at a depth of 20 to 40 inches. They are in the 
higher landscape positions. They make up 5 to 15 
percent of the unit. 

Permeability is slow in the Verdel soil. The available 
water capacity is moderate. The water intake rate is 
very low. Runoff is medium. Organic matter content is 
moderate. Natural fertility is medium. Ponding occurs if 
the soil is worked or trampled when wet. Because of the 
fine texture of the soil, water is released slowly to 
plants. Cracks 1 to 3 inches wide can form during dry 
periods. The shrink-swell potential is high. 

More than half of the acreage of this soil is dry- 
farmed. Small areas are irrigated. The remaining 
acreage supports mainly native or introduced grasses 
and is used for grazing or hayland. 

If dry-farmed, this soil is poorly suited to wheat, oats, 
grain sorghum, corn, and alfalfa. It is best suited to 
alfalfa. It is generally suited to small grain, which 
matures before hot, dry weather occurs. The soil is 
better suited to grain sorghum than to corn. Controlling 
water erosion, conserving moisture, improving the 
content of organic matter, and maintaining good tilth 
and a high level of fertility are the main management 
needs in cultivated areas. A system of conservation 
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tillage, such as no-till planting or disking, that leaves 
crop residue on the surface increases the rate of water 
intake and reduces the evaporation rate. Sheet erosion 
is a hazard, and gully erosion is a severe hazard. 
Terraces, contour farming, and grassed waterways 
conserve moisture and help to control water erosion. 

If irrigated, this soil is poorly suited to corn, grain 
sorghum, wheat, oats, alfalfa, and introduced grasses. 
Because of the slope, the soil is suited only to sprinkler 
systems. Water should be applied slowly because of the 
very low water intake rate. Planting deep-rooted crops 
and returning crop residue to the soil increase the water 
intake rate and maintain the content of organic matter. 
A system of conservation tillage helps to control water 
erosion in sloping areas. 

This soil is suited to introduced grasses or legumes 
for pasture or hayland. Grasses or legumes are 
commonly rotated with other crops. Cool-season 
grasses, such as smooth bromegrass and intermediate 
wheatgrass, are suitable species. They can be seeded 
alone or in a mixture with a legume, such as alfalfa. 
Rotation grazing and proper stocking rates help to keep 
the grasses in good condition. Applying nitrogen and 
phosphate fertilizers improves the growth and vigor of 
the grasses. Weeds can be controlled if the appropriate 
herbicides are applied. 

This soil is suited to native grasses used for range. 
Overgrazing and improper haying methods reduce the 
amount of protective plant cover and the quality of 
native plants. Proper grazing use, a planned grazing 
system, and timely deferment of grazing and haying 
help to maintain or improve the range condition. 

This soil is poorly suited to trees and shrubs grown 
as windbreaks. Survival and growth rates of adapted 
species are fair. Proper site preparation and timely 
cultivation can increase the seedling survival rate. 
Droughtiness and the high content of clay affect newly 
planted seedlings. The soil should be worked when it is 
moist but not too wet. The weeds and undesirable 
grasses that compete with the trees for moisture are a 
management concern. Competing vegetation can be 
controlled by cultivation or applications of the 
appropriate herbicides. Irrigation can provide additional 
water during periods of low rainfall. 

This soil is not suited to septic tank absorption fields 
because of the slow permeability. A suitable alternative 
site should be selected. On sites for sewage lagoons, 
grading is needed to modify the slope and to shape the 
lagoon. The soil should be worked when moist but not 
wet. Strengthening the foundation of buildings and 
backfilling with coarse textured material help to prevent 
the structural damage caused by shrinking and swelling. 
The surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
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low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. Slides are a potential hazard 
on sites for roads. Tile drains can intercept runoff from 
the steeper areas. Mixing the base material with 
additives, such as hydrated lime, helps to prevent 
shrinking and swelling. 

The capability classification is IVe-4, dryland, and 
IVe-1, irrigated. The range site is Clayey, and the 
windbreak suitability group is 4C. 


VfC—Verdigre fine sandy loam, 2 to 6 percent 
slopes. This deep, gently sloping, well drained soil is on 
uplands. It formed in loamy eolian material deposited 
over material weathered from clayey shale bedrock. 
Areas range from 5 to 100 acres in size. 

Typically, the surface layer is grayish brown, very 
friable fine sandy loam about 5 inches thick. The 
subsurface layer is dark grayish brown, very friable fine 
sandy loam about 10 inches thick. The subsoil is about 
25 inches thick. The upper part is brown, friable clay 
loam, and the lower part is light brownish gray, very 
firm, calcareous clay. The underlying material is light 
brownish gray, calcareous clay about 14 inches thick. 
Light brownish gray, calcareous shale bedrock is at a 
depth of about 54 inches. In some places the shale 
bedrock is at a depth of less than 40 or more than 60 
inches. 

Included with this soil in mapping are small areas of 
Labu, Simeon, Thurman, and Valentine soils. Labu soils 
are clayey throughout. They have shale bedrock at a 
depth of 20 to 40 inches. They are in landscape 
positions similar to those of the Verdigre soil. Simeon, 
Thurman, and Valentine soils are sandy. They are 
higher on the landscape than the Verdigre soil. Included 
soils make up 5 to 15 percent of the unit. 

Permeability is moderately slow in the loamy upper 
part of the Verdigre soil and slow in the lower part. The 
available water capacity is moderate. The water intake 
rate also is moderate. Runoff is medium. Organic matter 
content is moderate. Natural fertility is medium. The 
shrink-swell potential is high in the lower part of the 
profile. 

A large acreage of this soil is used for cultivated 
crops. The remaining acreage supports introduced or 
native grasses. Most areas are dry-farmed. A small 
area is irrigated. A small acreage supports pastures of 
introduced grasses and is used for grazing or hay. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, alfalfa, soybeans, oats, and wheat. Soil 
blowing and water erosion are the main hazards. In 
areas where outcrops of shale are at or near the 
surface, cultivation is difficult. Terraces, contour 
farming, stripcropping, and grassed waterways help to 
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control water erosion. Tillage should be kept to a 
minimum. Including grasses and legumes in the 
cropping sequence can maintain organic matter content 
and fertility and helps to control soil blowing. A system 
of conservation tillage, such as no-till planting or 
disking, that leaves most of the crop residue on the 
surface conserves moisture and helps to contro! soil 
blowing. Planting single rows of trees in field 
windbreaks helps to control soil blowing and provides 
protection for livestock in the winter. 

If irrigated, this soil is suited to corn, grain sorghum, 
and alfalfa. Soybeans, small grain, and introduced 
grasses also are suitable species. Adjusting the rate of 
water application to the moderate intake rate of the soil 
minimizes the amount of water that runs off and helps 
to control erosion. Terraces, contour farming, 
stripcropping, and grassed waterways help to control 
water erosion and soil blowing. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves most of the crop residue on the surface 
helps to control soil blowing. Most gently sloping areas 
are not suited to gravity irrigation because of the hazard 
of erosion. 

This soil is suited to pastures. Pastures are mainly 
bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa and other cool-season grasses. Applications 
of fertilizer, rotation grazing, and proper stocking rates 
help to keep the grasses in good condition. 

This soil is suited to range. Using areas of this soil 
as range can help to control soil blowing and water 
erosion. Overgrazing or improper haying methods 
reduce the amount of protective plant cover and the 
quality of the potential plant community. Proper grazing 
use, timely deferment of grazing and haying, and a 
grazing system in which two or more pastures are 
alternately grazed and rested and the order of the 
grazing and rest periods is changed each year help to 
maintain or improve the range condition and keep the 
Soil in good condition. 

This soil is poorly suited to trees and shrubs grown 
as windbreaks. Seedlings generally survive and grow if 
competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of 
appropriate herbicides. Trees and shrubs grow more 
slowly in areas of this soil because of the high content 
of clay in the subsoil and underlying material. The 
species selected for planting should be those that are 
tolerant of drought. 

This soil is not suited to septic tank absorption fields 
because of the slow permeability. A suitable alternative 
site should be selected. Grading is needed to modify 
the slope and to shape the lagoon. The soil should be 
worked when moist but not wet. Strengthening the 
foundation of buildings and backfilling with coarse 
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textured material help to prevent the structural damage 
caused by shrinking and swelling. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. 

The capability classification is Ille-3, dryland, and 
Ше-5, irrigated. The range site is Silty, and the 
windbreak suitability group is 4C. 


VfD—Verdigre fine sandy loam, 6 to 11 percent 
slopes. This deep, strongly sloping, well drained soil is 
on uplands. It formed in loamy eolian material deposited 
over material weathered from clayey shale bedrock. 
Areas range from 5 to 80 acres in size. 

Typically, the surface layer is dark grayish brown, 
very friable fine sandy loam about 7 inches thick. The 
subsurface layer is brown, very friable fine sandy loam 
about 11 inches thick. The subsoil is about 20 inches 
thick. The upper part is light brownish gray, friable clay 
loam, and the lower part is light brownish gray, very 
firm, calcareous silty clay. The underlying material is 
light brownish gray, calcareous clay about 15 inches 
thick. Light gray, calcareous shale bedrock is at a depth 
of about 53 inches. In some places the shale bedrock is 
at a depth of less than 40 or more than 60 inches. In a 
few places the surface soil is loamy fine sand. 

Included with this soil in mapping are small areas of 
Labu, Simeon, Thurman, and Valentine soils. Labu soils 
are clayey throughout. They are in landscape positions 
similar to those of the Verdigre soil. Simeon, Thurman, 
and Valentine soils are sandy. They are higher on the 
landscape than the Verdigre soil. Included soils make 
up 5 to 15 percent of the unit. 

Permeability is moderately slow in the loamy upper 
part of the Verdigre soil and slow in the lower part. The 
available water capacity is moderate. The water intake 
rate also is moderate. Runoff is medium. Organic matter 
content is moderate. Natural fertility is medium. The 
shrink-swell potential is high in the lower part of the 
profile. 

About half of the acreage of this soil is used for 
cultivated crops. The remaining acreage supports 
introduced or native grasses. Most areas are dry- 
farmed. A small area is irrigated. The areas of 
introduced and native grasses are used for grazing or 
hay. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, alfalfa, soybeans, oats, and wheat. Soil 
blowing and water erosion are the main hazards. Gully 
erosion is a hazard in drainageways. In areas where 
outcrops of shale are at or near the surface, cultivation 
is difficult. Terraces, contour farming, stripcropping, and 


Soil Survey 


grassed waterways help to control water erosion. 
Tillage should be kept to a minimum. Including grasses 
and legumes in the cropping sequence can maintain 
organic matter content and fertility and helps to control 
soil blowing. A system of conservation tillage, such as 
no-till planting or disking, that leaves most of the crop 
residue on the surface conserves moisture and helps to 
control soil blowing. 

If irrigated, this soil is poorly suited to corn, grain 
sorghum, alfalfa, small grain, and introduced grasses. 
Adjusting the rate of water application to the moderate 
intake rate of the soil minimizes the amount of water 
that runs off and helps to control erosion. Terraces, 
contour farming, stripcropping, and grassed waterways 
help to control water erosion and soil blowing. A system 
of conservation tillage, such as no-till planting or 
disking, that leaves most of the crop residue on the 
surface helps to control soil blowing. 

This soil is suited to pastures. Pastures are mainly 
bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa and other cool-season grasses. Applications 
of fertilizer, rotation grazing, and proper stocking rates 
help to keep the grasses in good condition. 

This soil is suited to range. Using areas of this soil 
as range can help to control soil blowing and water 
erosion. Overgrazing or improper haying methods 
reduce the amount of protective plant cover and the 
quality of the potential plant community. Proper grazing 
use, timely deferment of grazing and haying, and a 
grazing system in which two or more pastures are 
alternately grazed and rested and the order of the 
grazing and rest periods is changed each year can 
maintain or improve the range condition and help to 
keep the soil in good condition. 

This soil is poorly suited to trees and shrubs grown 
as windbreaks. Seedlings generally survive and grow if 
competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of 
appropriate herbicides. Trees and shrubs grow more 
slowly in areas of this soil because of the high content 
of clay in the subsoil and underlying material. The 
species selected for planting should be those that are 
tolerant of drought. 

This soil is not suited to septic tank absorption fields 
because of the slow permeability. A suitable alternative 
site should be selected. On sites for sewage lagoons, 
grading is needed to modify the slope and to shape the 
lagoon. The soil should be worked when moist but not 
wet. Because of the slope, working the soil is difficult. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
Buildings should be designed so that they conform to 
the natural slope of the land, or the building sites 
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should be graded to a suitable gradient. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. 

The capability classification is IVe-3, dryland, and 
IVe-5, irrigated. The range site is Silty, and the 
windbreak suitability group is 4C. 


VfF—Verdigre fine sandy loam, 11 to 30 percent 
slopes. This deep, moderately steep and steep, well 
drained soil is on uplands. It formed in loamy eolian 
material deposited over material weathered from clayey 
shale bedrock. Areas range from 10 to 150 acres in 
size. 

Typically, the surface layer is dark grayish brown, 
very friable fine sandy loam about 7 inches thick. The 
subsurface layer is grayish brown, very friable fine 
sandy loam about 10 inches thick. The subsoil is about 
21 inches thick. The upper part is brown, friable clay 
loam, and the lower part is grayish brown, very firm, 
calcareous silty clay. The underlying material is grayish 
brown, calcareous clay about 17 inches thick. Light 
gray, calcareous shale bedrock is at a depth of about 
55 inches. In some places the shale bedrock is within a 
depth of 40 inches or below a depth of 60 inches. In a 
few places the surface soil is loamy fine sand. 

Included with this soil in mapping are small areas of 
Labu, Sansarc, Simeon, Thurman, and Valentine soils. 
Labu and Sansarc soils are clayey throughout. They are 
in landscape positions similar to those of the Verdigre 
soil. They have shale bedrock at a depth of 6 to 40 
inches. Simeon, Thurman, and Valentine soils are 
sandy. They are higher on the landscape than the 
Verdigre soil. Included soils make up 5 to 15 percent of 
the unit. 

Permeability is moderately slow in the loamy upper 
part of the Verdigre soil and slow in the clayey lower 
part. The available water capacity is moderate. Runoff 
is medium or rapid. Organic matter content is moderate. 
Natural fertility is medium. The shrink-swell potential is 
high in the lower part of the profile. 

Most of the acreage of this soil is used for range. 
Areas of this soil are too erodible and steep to support 
cultivated crops. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly prairie sandreed, sand 
bluestem, needleandthread, and little bluestem. These 
species make up 80 percent or more of the total annual 
forage. Blue grama, indiangrass, switchgrass, sand 
lovegrass, and annual grasses and forbs make up the 
rest. If continuous heavy grazing is allowed, sand 
bluestem, little bluestem, and switchgrass decrease in 
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abundance and are replaced by needleandthread, 
prairie sandreed, blue grama, Scribner panicum, sand 
dropseed, sedges, and forbs. If overgrazing continues 
for many years, the native plants lose vigor and are 
unable to stabilize the site. As a result, water erosion is 
excessive. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. Areas previously used as cropland should be 
reseeded to a suitable grass mixture if they are used as 
range. 

If thís soil is used as hayland, mowing should be 
regulated so that the grasses remain healthy and 
vigorous. The forage should be harvested only every 
other year. During the year in which the forage is not 
harvested, the hayland should be used only as fall or 
winter range. 

This soil is too steep for the trees and shrubs 
commonly grown as windbreaks. Some areas can be 
used for plantings that enhance recreational areas and 
wildlife habitat or for forests if trees and shrubs are 
hand planted. 

This soil is generally not suited to sanitary facilities 
because of the slope and the slow permeability. A 
suitable alternative site should be selected. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
Buildings should be designed so that they conform to 
the natural slope of the land, or the building sites 
should be graded to a suitable gradient. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. Cutting and filling can provide a 
suitable grade for roads. 

The capability classification is Vle-3, dryland. The 
range site is Silty, and the windbreak suitability group is 
10. 


VgC—Verdigre loam, 2 to 6 percent slopes. This 
deep, gently sloping, well drained soil is on uplands. It 
formed in loamy eolian material deposited over material 
weathered from clayey shale bedrock. Areas range from 
5 to 100 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable loam about 6 inches thick. The subsurface layer 
is grayish brown, friable loam about 4 inches thick. The 
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subsoil is about 32 inches thick. The upper part is 
brown, firm clay loam; the next part is pale brown, firm 
clay loam; and the lower part is light gray and olive 
yellow, very firm, calcareous silty clay. The underlying 
material is light gray and olive yellow, calcareous silty 
clay about 14 inches thick. Light gray and yellowish 
brown, calcareous shale bedrock is at a depth of about 
56 inches. In some places the depth to shale bedrock is 
less than 40 or more than 60 inches. 

Included with this soil in mapping are small areas of 
Labu, Moody, and Paka soils. Labu soils are clayey 
throughout. They have shale bedrock at a depth of 20 
to 40 inches. They are in landscape positions similar to 
those of the Verdigre soil. Moody and Paka soils have 
more silt and less sand throughout than the Verdigre 
soil. They do not have shale bedrock below a depth of 
40 inches. They are higher on the landscape than the 
Verdigre soil. Included soils make up 5 to 15 percent of 
the unit. 

Permeability is moderately slow in the upper part of 
the Verdigre soil and slow in the lower part. The 
available water capacity is moderate. The water intake 
rate is low. Runoff is medium. Organic matter content is 
moderate. Natural fertility is medium. The shrink-swell 
potential is high in the lower part of the profile. 

Most of the acreage of this soil is used for cultivated 
crops. The remaining acreage supports introduced or 
native grasses. Most areas are dry-farmed. A small 
acreage is irrigated. The areas of introduced and native 
grasses are used for grazing or hay. 

If dry-farmed, this soil is suited to corn, grain 
sorghum, alfalfa, soybeans, oats, and wheat. Water 
erosion is a slight or moderate hazard. In areas where 
outcrops of shale are at or near the surface, cultivation 
is difficult. Terraces, contour farming, and grassed 
waterways help to contro! water erosion. Including 
grasses and legumes in the cropping sequence helps to 
maintain organic matter content and fertility. A system 
of conservation tillage that leaves most of the crop 
residue on the surface conserves moisture and helps to 
contro! water erosion. 

If irrigated, this soil is suited to corn, grain sorghum, 
alfalfa, soybeans, small grain, and introduced grasses. 
Adjusting the rate of water application to the low intake 
rate of the soil minimizes the amount of water that runs 
off and helps to control erosion. Where slopes are 
suitable, terraces, contour farming, and grassed 
waterways help to control water erosion. A system of 
conservation tillage, such as no-till planting or disking, 
that leaves crop residue on the surface helps to control 
erosion. Most gently sloping areas are not suited to 
gravity irrigation systems because of the hazard of 
erosion. 

This soil is suited to pastures. Pastures are mainly 
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bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa and other cool-season grasses. Applications 
of fertilizer, rotation grazing, and proper stocking rates 
help to keep the grasses in good condition. 

Using areas of this soil as range is very effective in 
controlling water erosion. Overgrazing or improper 
haying methods reduce the amount of protective plant 
cover and the quality of native plants. Proper grazing 
use, timely deferment of grazing and haying, and a 
planned grazing system maintain or improve the range 
condition and help to keep the soil in good condition. 

This soil is poorly suited to trees and shrubs grown 
as windbreaks. Seedlings generally survive and grow if 
competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of 
appropriate herbicides. Trees and shrubs grow more 
slowly in areas of this soil because of the high content 
of clay in the subsoil and underlying material. The 
species selected for planting should be those that are 
tolerant of drought. 

This soil is not suited to septic tank absorption fields 
because of the slow permeability. A suitable alternative 
site should be selected. On sites for sewage lagoons, 
grading is needed to modify the slope and to shape the 
lagoon. The soil should be worked when moist but not 
wet. Strengthening the foundation of buildings and 
backfilling with coarse textured material help to prevent 
the structural damage caused by shrinking and swelling. 
The surface pavement and base material of roads and 
streets should be thick enough to compensate for the 
low strength of the soil. Providing coarse grained 
subgrade or base material helps to prevent the damage 
caused by low strength. 

The capability classification is Ше-2, dryland and 
irrigated. The range site is Silty, and the windbreak 
suitability group is 4C. 


VgD—Verdigre loam, 6 to 11 percent slopes. This 
deep, strongly sloping, well drained soil is on uplands. It 
formed in loamy eolian material deposited over material 
weathered from clayey shale bedrock. Areas range from 
5 to 100 acres in size. 

Typically, the surface layer is grayish brown, friable 
loam about 6 inches thick. The subsurface layer also is 
grayish brown, friable loam. It is about 3 inches thick. 
The subsoil is about 31 inches thick. The upper part is 
pale brown, firm clay loam; the next part is grayish 
brown, very firm, calcareous clay; and the lower part is 
light olive gray, very firm, calcareous clay. The 
underlying material is light olive gray, calcareous clay 
about 14 inches thick. Light gray, calcareous shale 
bedrock is at a depth of about 54 inches. In some 
places the shale bedrock is within a depth of 40 inches 
or below a depth of 60 inches. 
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Included with this soil in mapping are small areas of 
Crofton, Labu, Nora, and Paka soils. Crofton, Nora, and 
Paka soils have more silt and less sand throughout than 
the Verdigre soil. They do not have shale bedrock 
below a depth of 40 inches. They are higher on the 
landscape than the Verdigre soil. Labu soils are clayey 
throughout. They have shale bedrock at a depth of 20 
to 40 inches. They are in landscape positions similar to 
those of the Verdigre soil. Included soils make up 5 to 
15 percent of the unit. 

Permeability is moderately slow in the upper part of 
the Verdigre soil and slow in the lower part. The 
available water capacity is moderate. The water intake 
rate is low. Runoff is medium. Organic matter content is 
moderate. Natural fertility is medium. The shrink-swell 
potential is high in the lower part of the profile. 

About half of the acreage of this soil is used for 
cultivated crops. The remaining acreage supports 
introduced or native grasses. Most areas are dry- 
farmed. A small acreage is irrigated. The areas of 
introduced and native grasses are used for grazing or 
hay. 

If dry-farmed, this soil is poorly suited to corn, grain 
sorghum, alfalfa, soybeans, oats, and wheat. Water 
erosion is a moderate or severe hazard. In areas where 
outcrops of shale are at or near the surface, cultivation 
is difficult. Terraces, contour farming, and grassed 
waterways help to control water erosion. Including 
grasses and legumes in the cropping sequence helps to 
maintain organic matter content and fertility. A system 
of conservation tillage, such as no-till planting or 
disking, that leaves most of the crop residue on the 
surface conserves moisture and helps to control water 
erosion. 

If irrigated, this soil is poorly suited to corn, alfalfa, 
small grain, grain sorghum, and introduced grasses. 
The major hazard is water erosion. Adjusting the rate of 
water application to the low intake rate of the soil 
minimizes the amount of water that runs off and helps 
to control erosion. Terraces, contour farming, and 
grassed waterways help to control water erosion. A 
system of conservation tillage, such as no-till planting or 
disking, that leaves crop residue on the surface helps to 
control water erosion. 

This soil is suited to pastures. Pastures are mainly 
bromegrass or, in some areas, a mixture of bromegrass 
and alfalfa and other cool-season grasses. Applications 
of nitrogen fertilizers, rotation grazing, and proper 
stocking rates help to keep the grasses in good 
condition. 

Using areas of this soil as range is very effective in 
controlling water erosion. Overgrazing or improper 
haying methods reduce the amount of protective plant 
cover and the quality of native plants. Proper grazing 
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use, timely deferment of grazing and haying, and a 
grazing system in which two or more pastures are 
alternately grazed and rested and the order of the 
grazing and rest periods is changed each year help to 
maintain or improve the range condition and keep the 
soil in good condition. 

This soil is poorly suited to trees and shrubs grown 
as windbreaks. Seedlings generally survive and grow if 
competing vegetation is controlled by proper site 
preparation, timely cultivation, or applications of 
appropriate herbicides. Trees and shrubs grow more 
slowly in areas of this soil because of the high content 
of clay in the subsoil and underlying material. The 
species selected for planting should be those that are 
tolerant of drought. 

This soil is not suited to septic tank absorption fields 
because of the slow permeability. A suitable alternative 
site should be selected. On sites for sewage lagoons, 
grading is needed to modify the slope and to shape the 
lagoon. The soil should be worked when moist but not 
wet. Because of the slope, working the soil is difficult. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
Buildings should be designed so that they conform to 
the natural slope of the land, or the building sites 
should be graded to a suitable gradient. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. 

The capability classification is IVe-2, dryland and 
irrigated. The range site is Silty, and the windbreak 
suitability group is 4C. 


VgF—Verdigre loam, 11 to 30 percent slopes. This 
deep, moderately steep and steep, well drained soil is 
on uplands. It formed in loamy eolian material deposited 
over material weathered from clayey shale bedrock. 
Areas range from 10 to 150 acres in size. 

Typically, the surface layer is grayish brown, friable 
loam about 9 inches thick. The subsurface layer also ís 
grayish brown, friable loam. It is about 3 inches thick. 
The subsoil is about 21 inches thick. The upper part is 
light brownish gray, firm clay loam, and the lower part is 
light olive gray, very firm, calcareous clay. The 
underlying material is light gray, calcareous clay about 
12 inches thick. Light gray, calcareous shale bedrock is 
at a depth of about 45 inches. In some places the depth 
to shale bedrock is less than 40 or more than 60 
inches. 

Included with this soil in mapping are small areas of 
Crofton, Labu, Nora, and Sansarc soils. Crofton and 
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Nora soils have more silt and less sand throughout than 
the Verdigre soil. They do not have shale bedrock 
below a depth of 40 inches. They are higher on the 
landscape than the Verdigre soil. Labu and Sansarc 
soils are clayey throughout. They are in landscape 
positions similar to those of the Verdigre soil. They 
have shale bedrock at a depth of 6 to 40 inches. 
Included soils make up 5 to 15 percent of the unit. 

Permeability is moderately slow in the upper part of 
the Verdigre soil and slow in the lower part. The 
available water capacity is moderate. Runoff is medium 
or rapid. Organic matter content is moderate. Natural 
fertility is medium. The shrink-swell potential is high in 
the lower part of the profile. 

Most of the acreage of this soil is used as range. 
Areas of this soil are too erodible and steep to support 
cultivated crops. 

If this soil is used as range or hayland, the climax 
vegetation is dominantly big bluestem, little bluestem, 
sideoats grama, and western wheatgrass. These 
species make up 60 percent or more of the total annual 
forage. Needleandthread, switchgrass, indiangrass, 
green needlegrass, blue grama, sedges, and other 
annual and perennial grasses and forbs make up the 
rest. If continuous heavy grazing is allowed, big 
bluestem, little bluestem, indiangrass, and switchgrass 
decrease in abundance and are replaced by blue 
grama, needleandthread, plains muhly, sand dropseed, 
western wheatgrass, sedges, and other perennial and 
annual grasses and forbs. If overgrazing continues for 
many years, the native grasses lose vigor and are 
unable to stabilize the site. As a result, water erosion is 
excessive. 

If the range is in excellent condition, the suggested 
initial stocking rate is 0.9 animal unit month per acre. A 
planned grazing system that includes proper grazing 
use and timely deferment of grazing and haying can 
help to maintain or improve the range condition. 
Properly located fences and livestock watering and 
salting facilities can result in a more uniform distribution 
of grazing. Areas previously used as cropland should be 
reseeded to a suitable grass mixture if they are used as 
range. In areas where gullies have formed because of 
water erosion, land shaping or other mechanical 
practices may be needed to smooth and stabilize the 
Site before it is reseeded. 

If this soil is used as hayland, the forage should be 
harvested only every other year. During the year in 
which the forage is not harvested, the hayland should 
be used only as fall or winter range. Mowing should be 
regulated so that the grasses remain vigorous and 
healthy. 

This soil is too steep for the trees and shrubs 
commonly grown as windbreaks. Some areas can be 
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used for plantings that enhance recreational areas and 
wildlife habitat or for forests if trees and shrubs are 
hand planted. 

This soil is generally not suited to sanitary facilities 
because of the slope and the slow permeability. A 
Suitable alternative site should be selected. 
Strengthening the foundation of buildings and backfilling 
with coarse textured material help to prevent the 
structural damage caused by shrinking and swelling. 
Buildings should be designed so that they conform to 
the natural slope of the land, or the building sites 
should be graded to a suitable gradient. The surface 
pavement and base material of roads and streets 
should be thick enough to compensate for the low 
strength of the soil. Providing coarse grained subgrade 
or base material helps to prevent the damage caused 
by low strength. Cutting and filling can provide a 
suitable grade for roads. 

The capability classification is Vle-2, dryland. The 
range site is Silty, and the windbreak suitability group is 
10. 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high-quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 

Prime farmland, as defined by the U.S. Department 
of Agriculture, is the land that is best suited to food, 
feed, forage, fiber, and oilseed crops. It may be 
cultivated land, pasture, woodland, or other land, but it 
is not urban or built-up land or water areas. !t either is 
used for food or fiber crops or is available for those 
crops. The soil qualities, growing season, and moisture 
supply are those needed for a well managed soil to 
produce a sustained high yield of crops in an economic 
manner. Prime farmland produces the highest yields 
with minimal expenditure of energy and economic 
resources, and farming it results in the least damage to 
the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The 
level of acidity or alkalinity is acceptable. Prime 
farmland has few or no rocks and is permeable to water 
and air. It is not excessively erodible or saturated with 
water for long periods and is not frequently flooded 
during the growing season. The slope ranges mainly 
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from 0 to 6 percent. More detailed information about the 
criteria for prime farmland is available at the local office 
of the Natural Resources Conservation Service. 

About 235,000 acres in the survey area, or nearly 32 
percent of the total acreage, meets the soil 
requirements for prime farmland. 

A recent trend in land use in some parts of the 
county has been the loss of some prime farmland to 
industrial and urban uses. The loss of prime farmland to 
other uses puts pressure on marginal lands, which 
generally are more erodible, droughty, and less 
productive and cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in table 5. This list does not 
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constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
"Detailed Soil Map Units." 

Some soils that have a seasonal high water table 
qualify as prime farmland only in areas where this 
limitation has been overcome by drainage measures. 
The need for these measures is indicated after the map 
unit name in table 5. Onsite evaluation is needed to 
determine whether or not this limitation has been 
overcome by corrective measures. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help to 
prevent soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavioral 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as a basis in predicting soil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, 
and parks and other recreational facilities; and for 
wildlife habitat. It can be used to identify the potentials 
and limitations of each soil for specific land uses and to 
help prevent construction failures caused by 
unfavorable soil properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
survey area. The survey can help planners to maintain 
or create a land use pattern in harmony with the natural 
Soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


Prepared by William E. Reinsch, conservation agronomist, Natural 
Resources Conservation Service. 

General management needed for crops and pasture 
is suggested in this section. The crops or pasture plants 


best suited to the soils are identified; the system of land 
capability classification used by the Natural Resources 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under the heading 
"Detailed Soil Map Units." Specific information can be 
obtained from the local office of the Natural Resources 
Conservation Service or the Cooperative Extension 
Service. 

Cropland makes up about 58 percent of the total 
acreage on farms in Knox County. Nearly 13 percent of 
the cultivated cropland is irrigated. Corn, small grain, 
and alfalfa hay are the main crops. Other crops grown 
are soybeans and grain sorghum. 


Management of Dryland Crops 


Although dryland crops are grown in scattered areas 
throughout the county, the greatest concentration of 
areas used for dryland and irrigated crops is in the 
eastern and east-central parts of the county. Dryland 
crops are grown mainly in areas of the Moody-Bazile- 
Trent, Crofton-Nora-Alcester, Betts-Crofton-Alcester, 
Thurman-Bazile-Ortello, and Labu-Lynch-Sansarc 
associations, which are described under the heading 
"General Soil Map Units." Dryland crops are mostly 
used as feed for livestock. More than 36 percent of the 
dry-farmed cropland is used for the production of hay 
and small grain. 

Insufficient rainfall commonly is a limiting factor 
affecting crop production in the county. Water erosion 
and soil blowing can prevent maximum crop production. 
Good management of the areas used for dryland crops 
reduces the runoff rate, helps to contro! erosion, 
conserves moisture, and improves tilth. 

Terraces, contour farming, contour stripcropping, and 
a conservation tillage system that keeps crop residue 
on the surface help to control water erosion. Keeping 
crop residue on the surface or establishing a protective 
plant cover minimizes crusting during and after heavy 
rains. In winter the stubble holds snow on the field and 
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Figure 9.—Terraces in an area of Crofton-Nora complex, 6 to 11 percent slopes, eroded. 


thus increases the moisture supply. Terraces reduce 
the length of slopes and thus reduce the runoff rate and 
help to control erosion. Broad-base terraces are 
practical on moderately sloping upland soils where 
slopes are long and rather smooth. Grassed-backslope 
or narrow-base terraces are best suited to slopes that 
are more than 10 percent because these terraces do 
not increase the steepness of the slope (fig. 9). 

In Knox County, erosion is the major problem on 
nearly al! soils used as cropland and in areas of pasture 
that have been overgrazed. Soils that have slopes of 
more than 4 percent and are loamy sand are the most 
susceptible to soil blowing and water erosion. 

Soil blowing is a major problem in areas of the 
Valentine-Simeon-Thurman and Thurman-Bazile-Ortello 
associations. Keeping crop residue on the surface until 
spring planting helps to control soil blowing. А system 
of conservation tillage that leaves crop residue on the 
surface also helps to control soil blowing. Using the 
more productive soils for row crops and the steeper, 
more erodible soils for close-growing crops, such as 


small grain, or for hay and pasture helps to control 
erosion. 

Contour stripcropping and conservation tillage help to 
control soil blowing and water erosion. Contour 
stripcropping helps to control erosion by maintaining 
short-term rotations of contoured strips of meadow 
crops. The areas between the strips are cultivated, and 
row crops are planted on the contour. The strips of 
grasses or grasses and legumes are generally used for 
hay. Contour stripcropping is best suited to soils that 
have short slopes, such as those in the Labu-Lynch- 
Sansarc association. 

Erosion is damaging because productivity is reduced 
as the surface layer is lost and part of the subsoil is 
incorporated into the plow layer. Also, erosion can 
result in the sedimentation of streams, lakes, and 
ponds. Erosion control minimizes this pollution and 
improves the quality of water for municipal and 
recreational uses and for fish and wildlife. 

The cropping system and the management practices 
that help to control erosion should be planned so that 
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they are effective on the soil in each field. This planned 
management is known as a resource management 
system. Resource management systems in areas of 
dryland crops help to maintain soil tilth and fertility, 
maintain a cover of vegetation that protects the soil 
from erosion, and control weeds, insects, and diseases. 

Soil tilth is an important factor affecting the 
germination of seeds and the infiltration of water into 
the soil. Soils that have good tilth are granular and 
porous. Regular additions of crop residue, manure, and 
other organic material improve soil structure and tilth. 
Growing legumes, such as alfalfa, improves tilth and 
provides nitrogen for the next crop in the rotation. 

Systems for managing cropland resources vary 
according to the soils on which they are used. For 
example, a resource management system in an area of 
Moody silty clay loam, 2 to 6 percent slopes, should 
include management and vegetative practices. A 
resource management system in an area of Crofton silt 
loam, 6 to 11 percent slopes, eroded, should include 
management, vegetative, and mechanical practices. 

Occasionally, tillage is needed to prepare a seedbed, 
control weeds, and provide a favorable place for plants 
to grow. Excessive tillage, however, reduces the extent 
of the plant cover and thus increases the hazard of 
erosion. Tillage practices should be limited to those that 
are essential. Various tillage practices can be used in 
Knox County. No-till planting, till planting, disking, and 
chiseling are practices that are well suited to row crops. 
Grasses and legumes can be established without 
further seedbed preparation by drilling into a cover of 
stubble. 

Soil fertility in most of the eroded soils in the county 
is naturally lower than in the uneroded soils. All of the 
soils, however, require additional plant nutrients for 
optimum production. The kind and amount of fertilizer to 
be applied to the soils used for dryland crops should be 
based on the results of soil tests. Nitrogen and 
phosphorus are the elements added to most cultivated 
areas. In some areas trace elements are needed. 


Management of Irrigated Crops 


About 13 percent of the cultivated cropland in Knox 
County is irrigated. Corn is the main crop grown in 
irrigated areas. A smaller percentage of the acreage is 
used for alfalfa or soybeans. The irrigation water is 
obtained from wells. Gravity or sprinkler systems are 
suited to the areas used for row crops. Alfalfa is 
generally irrigated by sprinkler systems. 

The cropping sequence on soils that are well suited 
to irrígation consists mostly of row crops. A crop 
rotation that includes different crops, such as corn and 
Soybeans, helps to control the diseases and insects that 
are common if the same crop is grown year after year. 
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Gently sloping soils, such as Moody silty clay loam, 2 
to 6 percent slopes, are subject to water erosion if they 
are furrow irrigated down the slope. These soils should 
be contour bench leveled if furrow irrigated, or contour 
furrows and a ridge-till conservation tillage system 
should be used. Land leveling increases the efficiency 
of irrigation because it results in an even distribution of 
water. 

Contour farming and conservation tillage practices 
that keep crop residue on the surface help to control 
water erosion on soils irrigated by a sprinkler system. 
When water is applied by the sprinklers at a controlled 
rate, it is absorbed by the soil and does not run off the 
surface. Sprinklers can be used on the more sloping 
soils and in nearly level areas. Some soils, such as 
Valentine fine sand, 3 to 9 percent slopes, are suited to 
sprinkler irrigation only if erosion is controlled. Because 
the application of water can be carefully regulated, 
sprinklers can be used for special purposes, such as 
establishing a new pasture on moderately steep soils. 
The most common types of sprinkler irrigation in Knox 
County are center-pivot and towline systems. 

Furrow irrigation is most efficient if it is started after 
the plants have used about half of the available water in 
the soil. Thus, if a soil holds 8 inches of available water, 
irrigation should be started when about 4 inches has 
been removed by the crop. 

A tailwater recovery pit can be installed to trap 
excess irrigation tailwater. This water can then be 
pumped back onto the field and used again. This 
practice increases the efficiency of the irrigation system 
and conserves the water supply. 

All of the soils in Nebraska are assigned to irrigation 
design groups (6). If applicable, an irrigated capability 
classification is specified at the end of the map unit 
descriptions under the heading "Detailed Soil Map 
Units." The Arabic numeral at the end of the irrigated 
capability classification indicates the irrigation design 
group to which the soil is assigned. 

Assistance in planning and designing an irrigation 
system can be obtained at the local office of the Natural 
Resources Conservation Service. Estimates of the cost 
of irrigation equipment can be obtained from local 
dealers and manufacturers. 


Weed Control 


A suitable cropping sequence or appropriate 
herbicides help to control weeds. Rotating different 
crops in a planned sequence not only helps to contro! 
weeds but also increases the productivity of the soil and 
the content of organic matter. The kind and amount of 
herbicide applied to the soil should be carefully 
controlled. The colloidal clay and humus fractions of the 
soil are responsible for most of the chemical activity in 
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the soil. Applications of some herbicides on sandy soils 
that have a low content of colloidal clay, such as 
Thurman soils, and on soils that have a low content of 
organic matter, such as the eroded Crofton soils, can 
cause crop damage. 


Management of Pasture and Hayland 


Hayland or pasture should be managed for maximum 
forage production. After a pasture is established, the 
grasses should be kept productive. In Knox County, 
pastures of introduced grasses consist mainly of 
smooth bromegrass. This grass starts to grow early in 
spring and reaches its peak growth in May and June. it 
is dormant during July and August unless the pasture is 
irrigated. For this reason, it should be managed in a 
planned grazing system along with pastures of warm- 
season grasses or with temporary pastures of 
sudangrass, which reaches its peak growth during July 
and August. This rotation provides green plants during 
the entire growing season. 

Including rotation grazing in the management of 
pastures allows for plant regrowth. A planned grazing 
system that rotates pastures of cool-season grasses 
with warm-season grasses can extend the grazing 
season and increase production. The most commonly 
grown introduced grasses for cool-season pastures are 
smooth bromegrass and intermediate wheatgrass. Other 
cool-season grasses and legumes that are adapted to 
the soils in Knox County are orchardgrass, creeping 
foxtail, meadow bromegrass, reed canarygrass, alfalfa, 
and cicer milkvetch. Some native warm-season grasses, 
if planted as a single species in nonirrigated areas, are 
compatible with cool-season pastures and improve 
forage quality during the grazing season. Switchgrass, 
indiangrass, and big bluestem are native warm-season 
grasses that can provide high-quality forage during the 
summer. 

Introduced pasture grasses are more productive if 
grazing is delayed in spring and fall until after the 
grasses have reached a height of 5 or 6 inches. Until 
the plants reach this height, they grow on food reserves 
stored in their roots and rhizomes. Grazing too early in 
the spring or too late in the fall reduces the vigor of the 
plants. 


Yields per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table 
because of variations in rainfall and other climatic 
factors. The land capability classification also is shown 
in the table. 

The yields are based mainly on the experience and 
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records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate and timely tillage; control of 
weeds, plant diseases, and harmful insects; favorable 
Soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good-quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a 
minimum. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Natural Resources Conservation Service or 
of the Cooperative Extension Service can provide 
information about the management and productivity of 
the soils for those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops. 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for 
crops, and the way they respond to management. The 
criteria used in grouping the soils do not include major 
and generally expensive landforming that would change 
slope, depth, or other characteristics of the soils, nor do 
they include possible but unlikely major reclamation 
projects. Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for 
woodland, or for engineering purposes. 

In the capability system, soils are generally grouped 
at three levels—capability class, subclass, and unit. 
These levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
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numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class ! soils have few limitations that restrict their 
use. 

Class Il soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, e, 
w, S, or c, to the class numeral, for example, lle. The 
letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage); s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and c, used in only some parts of the United 
States, shows that the chief limitation is climate that is 
very cold or very dry. 

in class | there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the soils 
in class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. The 
soils in a capability unit are enough alike to be suited to 
the same crops and pasture plants, to require similar 
management, and to have similar productivity. 
Capability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 
lle-3 and Ille-6. 

The acreage of soils in each capability class and 
subclass is shown in table 7. The capability 
classification of the map units in this county is given in 
the section "Detailed Soil Map Units" and in the vields 
table. 
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Rangeland 


Prepared by Kenneth L. Hladek, range conservationist, Natural 
Resources Conservation Service. 


Rangeland makes up approximately 39 percent of the 
agricultural land in Knox County. It is in scattered areas 
throughout the county. The largest acreages, however, 
are in the Brunswick-Paka-Simeon and Labu-Lynch- 
Sansarc associations, which are described under the 
heading "General Soil Map Units." Farms in these 
associations are typically smaller livestock and cash- 
grain operations. Larger ranches are dominant in the 
Valentine-Simeon-Thurman association in the west- 
central part of the county. 

The rangeland throughout the county is primarily 
used for grazing by livestock, but a small acreage is 
used for the production of native hay. The Inavale- 
Barney-Orwet association in the north-central part of the 
county is mainly used as hayland. Native hay is also 
harvested in areas of the Thurman-Bazile-Ortello 
association, although these areas generally are not 
highly productive. 

The raising of livestock, mainly cow-calf herds from 
which calves are sold in the fall as feeders, is one of 
the most important agricultural industries in the county. 
Cattle generally graze in areas of range from late spring 
to early fall. Livestock graze the regrowth on native 
meadows and the corn residue on irrigated cropland in 
the fall. They are fed alfalfa and native hay during the 
winter and early spring. The forage produced on 
rangeland is often supplemented with protein during the 
fall and winter. 

Much of the rangeland in Knox County produces well 
below its potential because it has been continuously 
overgrazed in the past. Stocking rates are commonly 
related to the amount of crop residue available for 
grazing in the fall. Many formerly terraced fields of 
cropland in the county were reseeded to smooth 
bromegrass. These fields generally are intermingled 
with the rangeland and used for grazing. These areas 
should be managed separately as pasture or reseeded 
to a native grass mixture that is compatible with the 
surrounding rangeland. Poor grazing distribution and 
brush encroachment in upland areas have also reduced 
the production of forage. 

The main goal of range management is excellent 
range condition. Proper management of rangeland is 
one of the most important factors affecting the 
conservation of soil, water, and plants in the county. 
Proper range management and improvement practices, 
such as proper grazing use, planned grazing systems, 
range seeding, and brush control, increase the 
productivity of the range. Besides improving the yields 
of desirable forage plants, these practices minimize soil 
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losses, improve wildlife habitat, and increase the 
potential for livestock production. 

This section can assist ranchers and conservationists 
in planning the management of range. It defines range 
sites, explains the evaluation of range condition, and 
describes planned grazing systems and other aspects 
of range and hayland management. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 8 shows, for most of the soils, the range site; 
the total annual production of vegetation in favorable, 
normal, and unfavorable years; the characteristic 
vegetation; and the average percentage of each 
species. Only those soils that are used as rangeland or 
are suited to use as rangeland are listed. An 
explanation of the column headings in table 8 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plants. Soil reaction, salt content, and a 
seasonal high water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it 
is palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In 
a normal year, growing conditions are about average. In 
an unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre of air-dry 
vegetation. Yields are adjusted to a common percent of 
air-dry moisture content. The relationship of green 
weight to air-dry weight varies according to such factors 
as exposure, amount of shade, recent rains, and 
unseasonable dry periods. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
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community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the 
kinds of soil and of the potential natural plant : 
community. It also requires an evaluation of the present 
range condition. Range condition is determined by 
comparing the present plant community with the 
potential natural plant community on a particular range 
site. The more closely the existing community 
resembles the potential community, the better the range 
condition. Range condition is an ecological rating only. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, control of undesirable brush species, 
conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat 
below the potential meets grazing needs, provides 
wildlife habitat, and protects soil and water resources. 


Range Condition 


The range condition for any range site is the existing 
state of the vegetation compared to its potential, or 
climax vegetation. Climax vegetation is a stable plant 
community that represents the furthest point of plant 
succession. !t is generally the most productive 
combination of native forage plants and represents the 
highest potential in kind and amount of vegetation for a 
given range site. It reproduces itself and changes little 
as long as the climate and soil remain stable. 

Determining the range condition provides an 
approximate measure of the overall health of the plant 
community. More importantly, it provides a basis for 
predicting the degree of improvement possible under 
different kinds of management. Four range condition 
classes express the degree to which the composition of 
the present plant community differs from that of the 
climax vegetation. These classes are excellent, good, 
fair, and poor. 

All food that green plants use for growth, 
maintenance, and reproduction is manufactured in their 
leaves. The excessive removal of leaves during the 
growing season drastically affects the growth of both 
roots and shoots. Livestock graze selectively, removing 
more leaves from some plants than from others. This 
selective grazing varies according to the season and 
the degree of use. Various plants respond to heavy 
continuous grazing in different ways. Some plants 
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decrease in abundance, some increase, and others 
invade. These plant responses are used to classify 
range condition. 

The decreaser species on a site are those in the 
original plant community that decrease in abundance 
when grazed closely and continuously during the 
growing season. The increaser species are those in the 
original plant community that normaily increase in 
abundance under continuous heavy grazing. They 
decrease in abundance if the pasture is severely 
overgrazed. Invader species are not part of the original 
plant community. They begin growing in an area after 
the decreasers and increasers have been weakened or 
eliminated. 

Once range condition has been determined, it is 
important to know whether it is improving or 
deteriorating in order to plan adjustments in grazing use 
and management. Important factors affecting trends in 
the plant community are the vigor and reproductive 
capacities of both the desirable and undesirable 
species. 

The goal of range management is excellent range 
condition. The greatest forage yields may be obtained 
on a sustained basis when the range is in excellent 
condition and is not deteriorating. Under these 
circumstances, soil blowing and water erosion are 
reduced to an acceptable level and plants can make 
optimum use of precipitation. 

The range sites given at the end of each map unit 
description are determined by the kind and amount of 
vegetation that can be expected when the sites are in 
excellent condition. 


Proper Grazing Use 


Proper grazing use involves grazing at an intensity 
that maintains sufficient plant cover to protect the soil 
and that maintains or improves both the quantity and 
quality of desirable vegetation. It is the first and most 
important step in successful range management. It 
increases the vigor and reproductive capacity of 
desirable plants, leaves enough accumulated litter and 
mulch on the surface to help control erosion, and 
increases forage production. The proper intensity of 
grazing used on rangeland during the entire growing 
season removes no more than half of the current year's 
growth, by weight. 

Proper grazing use is determined by the degree to 
which desirable species are grazed in key areas. It is 
affected by stocking rates, distribution of livestock, the 
kinds and classes of livestock, and the length of the 
grazing season. 

The stocking rate is the number of grazing animals in 
a particular pasture. It is based on animal units and 
animal unit months. An animal unit is a measurement of 
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livestock numbers based on the equivalent of one 
mature cow, weighing approximately 1,000 pounds, and 
a calf that is at least 4 months of age or the equivalent 
of the cow and calf. An animal unit month is the amount 
of forage or feed necessary to sustain an animal unit for 
1 month. The range site and range condition are used 
to determine animal unit months for each pasture. The 
suggested initial stocking rate for range sites in 
excellent condition are given for many of the soils under 
the heading "Detailed Soil Map Units." The rates are 
lower for range sites in less than excellent condition. 

The suggested initial stocking rate for rangeland is 
relatively easy to calculate for any given soil or range 
site. For example, in an area of Valentine fine sand, 9 
to 24 percent slopes, the suggested initial stocking rate 
is 0.9 animal unit month per acre if the range is in 
excellent condition. Thus, a 640-acre pasture in 
excellent condition can carry about 576 animal units for 
1 month. If the pasture is to be grazed for 5 months, the 
suggested initial stocking rate would be about 115 
animal units. The initial suggested stocking rate is 
based on the condition of the existing plant community 
and the average annual forage production of each 
range site. Because of weather conditions, forage 
production varies. The suggested rate is intended as an 
initial stocking rate and should be adjusted to changes 
in forage production or the management system. 

The proper distribution of livestock throughout a 
pasture requires planning. Livestock tend to graze most 
heavily in areas near livestock watering facilities, in 
areas near roads and trails, and in gently sloping areas. 
Distant corners of pastures and areas of steep terrain 
are typically undergrazed. Poor grazing distribution can 
result from too few watering facilities or from poorly 
distributed salting and watering facilities, shade, and 
supplemental feed. A continued concentration of 
livestock in an area results in severe overuse of that 
area and a hazard of erosion while the other areas are 
left underused. Carefully locating fences and salting and 
watering facilities and applying a planned grazing 
system help to achieve a uniform distribution of grazing. 

Fences help to distribute grazing in a more uniform 
pattern. Also, they divide pastures into sections to be 
used in a planned grazing system and keep livestock 
out of blowouts and reseeded areas. Cross fences 
should be located so that they follow natural land 
features and range sites as much as possible. The 
potential stocking rate should be similar for all pastures. 
Generally, the smaller pastures are used more 
efficiently by livestock than the larger pastures. This 
efficiency in forage use should be considered in 
addition to the convenience in operation when the 
pasture size is determined. 

Properly locating salt and mineral facilities is one of 
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the easiest and most economical means of achieving a 
uniform distribution of grazing in a pasture. The salt and 
mineral facilities should be placed away from water 
facilities. They can be easily moved to areas that are 
undergrazed and can be relocated at different times 
throughout the grazing season. In areas of Valentine 
soils, relocating the salting and mineral stations each 
time salt and minerals are provided reduces the hazard 
of soil blowing. 

Properly located watering facilities also can improve 
the distribution of grazing. In Knox County, most 
livestock water is obtained from wells that are pumped 
by windmills and from perennial streams, particularly in 
areas of the Valentine-Simeon-Thurman association. 
Watering facilities should be spaced at varying 
distances, depending on the terrain. In rough or hilly 
areas, the distance between facilities should not be 
more than 0.5 mile. In the more level areas, it should be 
no more than 1.0 mile. If the distance is too far, the 
areas near water sources will be overgrazed (fig. 10). 

Range management is also dependent on the kinds 
and classes of livestock grazing the pasture. Cattle, 
sheep, and horses have different grazing habits and 
nutritional needs that affect the way range can best be 
managed for proper grazing use. Cattle are the main 
livestock raised in the county. Their grazing habits are 
well suited to the characteristics of the major range 
sites. Grazing habits also differ among classes of cattle. 
Yearlings graze in more areas of a pasture than cows 
with calves. Their tendency to trail along fence lines can 
sometimes result in erosion. Yearlings also graze in the 
steeper areas and generally graze a pasture more 
uniformly than cows with calves. Cow-calf pairs tend to 
graze more on the gentler slopes and stay closer to 
watering facilities than yearlings. As a result, poor 
grazing distribution may be more of a problem in 
pastures stocked with cows and calves than in those 
stocked with yearlings. Only a few horses and sheep 
are raised in the county. 

General management techniques outlined in this 
section and under the heading "Detailed Soil Map 
Units" apply principally to cattle production. 
Management techniques may need adjustment if other 
livestock are grazed. 


Planned Grazing Systems 


Planned grazing systems are effective in achieving 
maximum forage production and livestock performance 
and in controlling erosion and improving wildlife habitat 
(fig. 11). In a planned grazing system, two or more 
pastures are alternately rested and grazed in a planned 
sequence over a period of years. The rest periods are 
planned for sometime during the growing season. All 
livestock should be removed from the pasture being 
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rested. These pastures are grazed in a different 


. sequence each year. By not grazing the same pasture 


at the same time each year, the plants are not close- 
cropped by livestock at the same stage of development 
every year. Planned grazing systems increase plant 
vigor and forage production and allow the plant 
community to improve, thus improving range condition. 
Planned grazing systems permit maximum and uniform 
use of forage and maintain rangeland productivity over 
a period of years. They also help to overcome the 
adverse effects of drought and other climatic conditions. 

An effective planned grazing system must be flexible 
and should be adapted to the needs of an individual 
rancher. Fences, watering facilities, range condition, 
range sites, kinds or classes of grazing animals, and 
economic factors are all important considerations in 
determining the best system for a particular ranch. 
Grazing systems should be modified over a period of 
time because of improved plant vigor, increased forage 
production, or changes in management needs. 

Planned grazing systems can increase stocking rates 
through an increase in forage production and improved 
forage quality. They also minimize the formation of 
blowouts and may reduce the number of parasites and 
minimize the likelihood of diseases among cattle since 
the pastures are generally cleaner than those that are 
continuously grazed. 


Deferred Grazing 


Deferred grazing is the resting of grazing land for a 
prescribed period. The need for deferment is based on 
the range condition and range trends. Deferment should 
be for a minimum of 3 consecutive months and should 
coincide with the critical growth period of the desirable 
plants. The maximum benefit from deferment coincides 
with the food storage period. For native warm-season 
grasses, this period occurs from late July to early 
October. On some sites a short deferment of 3 months 
is all that is needed, but on other sites a deferment of 
two complete growing seasons of continuous rest may 
be needed. Generally, some grazing throughout the 
year is more beneficial than a complete year-long 
deferment. Following the periods of deferment, the 
pasture can be grazed after the first heavy frost in the 
fall or early in the spring before the warm-season 
grasses begin to grow. If the pastures are grazed in 
winter, protein supplements are needed to meet the 
nutritional needs of cattle. 

Deferred grazing allows plants a rest period during 
critical times in their growth stages. This period allows 
grasses to become vigorous and to produce a mulch at 
the surface, thus increasing the rate of water infiltration. 
This mulch also reduces the susceptibility of the soi! to 
erosion. Deferred grazing also promotes natural grass 
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Figure 10.—Livestock water dams and artesian wells provide water for livestock. 


reseeding by allowing the desirable species to set seed Range Seeding 
and, more importantly, to spread vegetatively. 

Where overgrazing has eliminated the native In some areas, such as formerly cultivated fields and 
grasses, reseeding the range to adapted native grasses abandoned farmsteads, range management alone 
is the best method of restoration. Native range should cannot restore a satisfactory cover of native vegetation. 
be reseeded only after careful evaluation. Range seeding may be needed in these areas. It may 


also be needed in severely overgrazed areas where the 
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Figure 11.—An area of Lynch-Bristow complex, 11 to 30 percent slopes. The area to the left of the fence has been overgrazed. Good range 
management practices have been applied in the area to the right of the fence. 


native vegetation has deteriorated so much that it will 
not respond to management practices. 

Good stands of native grasses can be reestablished 
if the seedbed is properly prepared, adapted species of 
native grasses are selected for planting, the correct 
seeding methods are used, and careful management is 
applied after seeding. 

Range seeding is most successful when the seedbed 
is firm and has a cover of mulch. A firm seedbed helps 
to ensure good soil-seed contact, which is essential for 
seedling development. The cover of mulch helps to 


keep the soil moist, lowers the temperature of the 
surface soil, and helps to control erosion. It can be 
provided by planting a temporary crop, such as 
sudangrass or grain sorghum. Tillage should be avoided 
because a firm seedbed is needed. The grass should 
be seeded directly into the stubble the following fall, 
winter, or spring. On soils that have a coarser textured 
surface layer and are subject to soil blowing, preparing 
the seedbed and seeding in narrow strips over a period 
of several years help to control soil blowing. 

Seeding mixtures should consist of adapted native 
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grasses that are on the site when the range is in 
excellent condition. Consequently, they vary according 
to the soils and range sites. Using a grassland drill with 
depth bands ensures the proper placement of seeds at 
a uniform depth. If the soils are tilled during seedbed 
preparation, a range interseeder should be used in 
areas where the hazard of soil blowing is severe. This 
system places seeds in the center of a shallow furrow 
without disturbing the vegetation between the furrows. 

Controlling weeds is important in obtaining a good, 
viable stand. Mowing, spraying, and controlled, light 
grazing of broadleaf species and weedy grasses help to 
ensure a good stand of grasses. 

Newly seeded areas should not be fully grazed until 
after the grass is well established. Establishment may 
take 2 or 3 years, depending on the grass species, the 
range site, the method of planting, and the weather. 
Initial grazing of these areas should be light. Limited 
grazing in spring or during late fall and winter helps to 
control weeds until the grass is established. Proper 
grazing use and a planned grazing system help to keep 
the range productive aftersthe grass is established. 

Additional information about appropriate grass 
mixtures, grassland drills, and planting times can be 
obtained at the local office of the Natural Resources 
Conservation Service. 


Control of Blowouts 


Blowouts occur on sandy soils, mainly in areas of the 
Valentine-Simeon-Thurman association, where the 
vegetation has been removed. Many blowouts form in 
areas of the sandhills that have been subject to 
continuous heavy grazing. Larger blowouts generally 
form in areas near wells where livestock tend to 
concentrate. Smaller blowouts commonly occur along 
trails and fence lines. Drought increases the likelihood 
that blowouts will form. 

Unless they are stabilized, blowouts are likely to 
become larger. The wind blows the sand to bordering 
areas, where the windblown sand smothers the 
vegetation. The result is an expanding area that is 
subject to severe soil blowing. 

A planned system can stabilize and control many 
blowouts within a period of 4 or 5 years. Locating salt 
and mineral facilities away from the blowouts helps to 
prevent the concentration of livestock in the area. 
Feeding livestock native hay with seed over winter in 
areas of blowouts has also proven to be effective in 
stabilizing the blowouts. This method should be tried 
before a full-fledged reseeding program is undertaken. 

if a planned grazing system is not feasible or if hay 
cannot be fed in winter, reseeding may be necessary. If 
blowouts are reseeded, steep banks around the edge of 
the blowouts generally should be reshaped into a stable 
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slope. If a quick-growing cover crop is planted in the 
spring, a mixture of adapted native grasses can be 
drilled into the stubble left from the crop. The cover 
crop helps to protect the surface from soil blowing, 
lowers the soil temperature, and creates a firm 
seedbed. If a cover crop is not practical, a mulch of 
native hay can be spread over the surface and 
anchored into the sand after seeding. Mulching helps to 
prevent the damage caused by windblown sand while 
the grasses become established. Fencing blowout areas 
after seeding helps to keep livestock out until a 
desirable stand is established. Proper grazing use and 
a planned grazing system help to prevent the 
reactivation of stabilized blowouts after the grasses are 
established. 


Brush Control 


Small soapweed, western snowberry, eastern 
redcedar, and smooth sumac are the main brush 
species in the county. Although they are not a major 
problem, these plants encroach on the land and reduce 
forage production and carrying capacity. 

Small soapweed and yucca are mainly a problem in 
the Valentine-Simeon-Thurman association. Yucca can 
generally be controlled by winter grazing. Feeding 
cottonseed cake as a protein supplement increases the 
amount of yucca that cattle consume and causes the 
yucca to lose vigor. Applications of approved herbicide 
may not be effective. 

Western snowberry, smooth sumac, skunkbush 
sumac, and eastern redcedar are a problem in areas of 
the Brunswick-Paka-Simeon and Labu-Lynch-Sansarc 
associations. These species invade prairie uplands in 
fairly large numbers, particularly adjacent to steep 
canyon areas where seed sources are abundant. 
Western snowberry, smooth sumac, and skunkbush 
sumac can best be controlled with applications of 
approved herbicides. Applications may need to be 
repeated for several consecutive years to contro! 
western snowberry. Herbicide recommendations can be 
obtained from the county extension agent or the local 
office of the Natural Resources Conservation Service. 
Eastern redcedar can be easily controlled by cutting the 
trees at ground level. Cutting can be done by hand or 
with earthmoving equipment in areas where the slope 
and terrain are suitable. Additional treatment is not 
necessary if no green branches are left. Applications of 
an appropriate herbicide can also help to control 
eastern redcedar. If adequate fuel materials are 
available, prescribed burning also can be used to 
control eastern redcedar. 


Management of Native Hayland 
A smail acreage of rangeland in the county is used 
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for the production of native hay. Most of the hay is cut 
in areas of soils that have a high water table. These 
soils are associated with the Wet Subirrigated and 
Subirrigated range sites in the Inavale-Barney-Orwet 
association. Proper management can maintain or 
improve the production of hay. Timely mowing is 
needed to maintain plant vigor and the quality and 
quantity of forage. Mowing the grasses between the 
boot stage and the emergence of the seed heads 
allows for adequate regrowth and carbohydrate storage 
in the plant roots before the first frost. A mowing height 
of 3 inches or more helps to maintain plant vigor and 
promotes rapid regrowth. Large meadows can be 
divided into three sections and mowed in rotation. One- 
third of the meadow should be mowed about 2 weeks 
before plants reach the boot stage, one-third at the boot 
stage, and one-third in the early flowering period. The 
order in which the sections are mowed should be 
rotated in succeeding years. А 

Meadows should пої be grazed or harvested for hay 
when the surface is wet or the water table is within a 
depth of 6 inches. Grazing or using machinery at these 
times results in the formation of small depressions, ruts, 
and mounds, which can hinder mowing in later years. 
After the soil is frozen, meadows can be grazed without 
damage. 

The Valentine-Simeon-Thurman association is also 
used for native hay on upland sites. The range sites in 
areas of this association are generally the Sandy 
Lowland, Sands, and Sandy range sites. 

Hay grown in these areas should be harvested only 
every other year. During the following year, grazing only 
in the fall or winter allows the warm-season grasses to 
regain vigor and suppresses the cool-season grasses 
and weeds. As on wet sites, the best time for mowing is 
between the boot stage and the emergence of seed 
heads. Regulating mowing allows the desirable grasses 
to remain vigorous and healthy. Early mowing and 
cutting at the proper height allow for adequate plant 
regrowth. The regrowth helps to hold snow on the 
surface and increases the supply of soil moisture. 

Technical assistance in managing range and hayland 
can be obtained from the local office of the Natural 
Resources Conservation Service. 


Windbreaks and Environmental Plantings 


Prepared by Keith A. Ticknor, forester, Natural Resources 
Conservation Service. 


Windbreaks and environmental plantings have been 
planted at various times on most farmsteads and ranch 
headquarters in Knox County (fig. 12). Field 
windbreaks, shelterbelts, and windbreaks that provide 
protection to livestock also are numerous. Siberian elm 
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and eastern redcedar are the predominant species in 
farmstead windbreaks. Other species include green 
ash, hackberry, silver maple, mulberry, honeylocust, 
Russian-olive, ponderosa pine, lilac, boxelder, American 
eim, and eastern cottonwood. 

Planting trees and shrubs is a continual process 
because short-lived trees, such as Siberian elm, pass 
maturity and deteriorate; some trees are destroyed by 
insects, diseases, and storms; and new plantings are 
needed for expanding ranches. In areas where Siberian 
eim is the main species, supplemental plantings of 
evergreen trees and shrubs are needed to provide high- 
quality protection from the wind. 

Field windbreaks and shelterbelts are numerous. 
These windbreaks are in scattered areas throughout the 
county, but the greatest concentration is in the western 
half of the county on the sandy soils of the Valentine- 
Simeon-Thurman and Thurman-Bazile-Ortello 
associations (fig. 13). Eastern redcedar is the most 
common species in windbreaks that are planted in 
single rows. Eastern cottonwood, Russian-olive, and 
green ash are also planted in field windbreaks. 

Shelterbelts have 8 to 10 rows of trees and shrubs. 
Many of these shelterbelts were planted during the 
Prairie States Forestry Project from 1935 to 1942. 
Species in the shelterbelts consist of Siberian peashrub, 
eastern redcedar, ponderosa pine, green ash, 
hackberry, honeylocust, Siberian elm, American elm, 
Russian mulberry, eastern cottonwood, black walnut, 
and American plum. Many of these shelterbelts have 
reached maturity and are now deteriorating. Thinning 
the trees, removing some of the trees, and replanting 
are needed to maintain the value and effectiveness of 
the shelterbelts. 

Windbreaks that protect livestock are sometimes 
used in livestock operations. They generally consist of 
multiple rows of trees. Eastern redcedar is the 
predomínant species. 

The species of trees and shrubs grown as 
windbreaks should be those that are suited to the soils 
in the selected site. Selecting suitable species is the 
first step toward ensuring survival and a maximum 
growth rate. Permeability, available water capacity, 
fertility, soil depth, and soil texture greatly affect the 
growth rate of trees and shrubs. 

Generally, trees and shrubs are easily established in 
the county. The main limitation is competition from 
weeds and grasses. Proper site preparation before 
planting and control of competing vegetation after 
planting are the major management objectives when 
windbreaks are established. In sandy areas, 
supplemental watering and cover crops between the 
tree rows may be needed. 

Windbreaks protect livestock, buildings, and yards 
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Figure 12.—Farmstead windbreaks in an area of Thurman loamy fine sand, 0 to 3 percent slopes. 


from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 


from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on 
a well prepared site and maintained in good condition. 
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Figure 13.—Field windbreaks in an area of the Thurman-Bazile-Ortello association. 


Table 9 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 9 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 


Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Natural 
Resources Conservation Service or the Cooperative 
Extension Service or from a commercial nursery. 
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Native Woodland 


Prepared by Keith A. Ticknor, forester, Natural Resources 
Conservation Service. 

In Knox County native woody vegetation grows on 
steep slopes and breaks, along streams and rivers, and 
in tributaries and upland drainageways. Approximately 
28,000 acres, or 4 percent of the county, is woodland. 
Wooded areas are mostly in narrow bands or strips 
along drainageways, but some fairly large areas of 
woodland are on steep breaks in the northern part of 
the county. The lumber industry is small, but it is an 
important local resource. 

Much of the woodland is on the least productive 
soils; therefore, it takes an extremely long time before 
trees reach a harvestable size. Management is difficult 
because of the low productivity and the small size of the 
trees. Also, the acreage that supports woodland has 
been declining for many years because the land has 
been cleared and converted to cropland. The areas of 
woodland could be improved by proper harvesting, 
thinning, and controlled grazing. 

The greatest concentration of woodland is in areas of 
shale soils in the Labu-Lynch-Sansarc association, 
which is described under the heading "General Soil 
Map Units." The areas of woodland are most prevalent 
on the north- and east-facing slopes. Bur oak is the 
predominant species. It occurs in nearly pure stands in 
some areas and in mixed hardwood forests in other 
areas. Other species include green ash, hackberry, 
eastern redcedar, American elm, slippery elm, boxelder, 
gray dogwood, smooth sumac, common chokecherry, 
American plum, gooseberry, western snowberry, and 
common pricklyash. Willow and cottonwood trees grow 
in the bottom of draws. 

Bottom-land areas along the major streams, such as 
the Niobrara River, Verdigris Creek, and Bazile Creek, 
support a variety of species. Eastern cottonwood, 
boxelder, green ash, bur oak, American elm, black 
willow, peachleaf willow, and sandbar willow are the 
predominant species. Other species include black 
walnut, eastern redcedar, mulberry, hackberry, Russian- 
olive, American basswood, common chokecherry, 
American plum, smooth sumac, gooseberry, common 
pricklyash, western snowberry, indigobush, and red 
raspberry. 

Areas along upland drainageways are generally 
heavily wooded with species similar to those in the 
breaks. 


Recreation 


Gerald E. Jasmer, wildlife biologist, Natural Resources 
Conservation Service, helped prepare this section. 


Some of the finest recreational opportunities in 
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Nebraska are in Knox County. Opportunities for 
picnicking, hiking, swimming, fishing, hunting, water 
skiing, boating, sailing, canoeing, and camping are 
plentiful. Many natural, scenic, and historical sites are 
available for sightseeing. 

Many of the recreational activities in the county 
center around Lewis and Clark Lake. Lewis and Clark 
Lake is the last reservoir on the Missouri River. 
Nebraska, South Dakota, and the U.S. Army Corps of 
Engineers operate excellent recreational facilities 
around the lake. The lake covers approximately 33,000 
acres. More than 7,300 acres is in the Lewis and Clark 
State Recreation Area in Nebraska. 

The Lewis and Clark State Recreation Area provides 
many recreational facilities. Boat ramps, camping sites, 
picnic shelters, drinking water, restrooms, showers, 
dump stations, electrical hookups, fish cleaning stations, 
beaches, and snowmobile trails are available. Boat 
ramps are also located at the Ferry Landing State 
Recreation Area, at the Old Niobrara Townsite, and at 
Verdel. 

The Niobrara State Park is at the confluence of the 
Missouri and Niobrara Rivers and near the headwaters 
of Lewis and Clark Lake. The park consists of more 
than 1,200 acres of the most scenic country in 
Nebraska (fig. 14). It includes horseback riding trails, 
hiking trails, a swimming pool, fishing areas, picnic 
shelters, barbecue grills, restrooms, cabins, camp sites, 
electrical hookups, showers, stables, and a trailer dump 
station. 

The Bazile Creek Wildlife Management Area is at the 
confluence of Bazile Creek and the Missouri River. It 
provides good opportunities for hunting, hiking, nature 
photography, bird watching, and canoeing. This 4,500- 
acre area provides excellent opportunities for hunting 
waterfowl, pheasant, deer, woodcock, and squirrel. A 
public boat ramp on the Missouri River provides access 
to opportunities for hunting waterfowl and for fishing. 
Hunting is permitted in wildlife management areas 
during regular hunting seasons. Limited hunting is 
permitted at certain State parks and recreational areas. 

Fishing is one of the most popular recreational 
activities in Nebraska. Lewis and Clark Lake offers 
fishing opportunities for walleye, sauger, smallmouth 
bass, channel catfish, and northern pike. The Niobrara 
River provides good fishing opportunities for flathead 
and channel catfish. The lower areas of Verdigris and 
Ponca Creeks provide fishing opportunities for catfish. 
Although not commonly sought, bullfrogs can be found 
around many rivers, streams, and ponds. Excellent 
fishing opportunities for largemouth bass, bluegill, 
perch, and crappie are available in many privately 
owned ponds in the county. Landowner permission 
must be obtained before fishing on private land. 
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Figure 14.—The Niobrara State Park provides opportunities for recreational activities, such as trail rides. 


Hunting for small game, big game, and waterfowl is 
popular in Knox County. Small game species that are 
hunted include prairie chicken, sharp-tailed grouse, ring- 
necked pheasant, gray partridge, cottontail rabbit, 
coyote, raccoon, and fox squirrel. Mourning doves are 
common throughout the county and are hunted in early 
fall. Big game species that are hunted include whitetail 


deer, mule deer, and wild turkey. Numerous species of 
ducks and geese are hunted. The trapping of 
furbearers, such as beaver, raccoon, mink, and coyote, 
is common in the county but is less popular than 
hunting. Hunting and trapping occur during regular 
seasons in public areas open to hunting and on private 
land. Hunting on private land is by permission of the 


Knox County, Nebraska 


landowner. Privately owned game farms and the 
15,000-acre Santee Sioux Reservation provide 
additional opportunities for hunting. 

Knox County has 126 acres of municipal recreational 
facilities (4). Several private businesses in the county 
charge a fee for recreational activities, including fishing, 
waterfowl and upland game hunting, and camping. 
Additional information about these activities can be 
obtained from the Upper Missouri United Chamber of 
Commerce. 

Additional information on improving fish and wildlife 
habitat and designing recreational facilities can be 
obtained from local offices of the Natural Resources 
Conservation Service. 

The soils of the survey area are rated in table 10 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreational uses by the duration and intensity of 
flooding and the season when flooding occurs. In 
planning recreational facilities, onsite assessment of the 
height, duration, intensity, and frequency of flooding is 
essential. 

In table 10, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 10 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
13 and interpretations for dwellings without basements 
and for local roads and streets in table 12. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils are gently sloping and are not wet or subject to 
flooding during the period of use. The surface has few 
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or no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after 
rains, and is not dusty when dry. If grading is needed, 
the depth of the soil over bedrock or a hardpan should 
be considered. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 


Wildlife Habitat 


Gerald E. Jasmer, wildlife biologist, Natural Resources 
Conservation Service, helped prepare this section. 


Knox County has a wide variety of wildlife habitat 
types for openland, wetland, woodland, and rangeland 
species. The kind and abundance of wildlife depend 
largely on the amount and distribution of food, cover, 
and water. The kind and amount of vegetation that is 
available to wildlife as food and cover, the availability of 
natural water sources, and the potential for construction 
of water impoundments are affected by the soils. 

The associations in the county, which are described 
under the heading "General Soil Map Units," generally 
have quite different potential for wildlife production. 
Many of these associations can be grouped according 
to the wildlife habitat and wildlife species they support. 
The relationship of the soils in each association to 
wildlife habitat is described in the following paragraphs. 

The Moody-Bazile-Trent, Crofton-Nora-Alcester, and 
Betts-Crofton-Alcester associations make up most of 
the cropland in the county. These associations consist 
of areas of dry cropland, irrigated cropland, native 
rangeland, pasture, and hayland. The primary crops 
include corn, oats, soybeans, alfalfa, millet, and rye. 
Maintaining good cover in areas of cropland during 
winter can provide wildlife with cover and food and help 
to control soil blowing and water erosion. Applying a 
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system of conservation tillage, returning crop residue to 
the soil, and rotating crops can significantly benefit 
wildlife in these associations. The Aowa-Shell-Kezan 
association is on bottom land along small 
drainageways. In well drained, rarely flooded areas, 
crop production is similar to the crop production in the 
Moody-Bazile-Trent, Crofton-Nora-Alcester, and Betts- 
Crofton-Alcester associations. Areas that are less well 
drained are primarily used for grazing or for the 
production of hay: 

The Aowa-Shell-Kezan, Moody-Bazile-Trent, Crofton- 
Nora-Alcester, and Betts-Crofton-Alcester associations 
provide habitat for a variety of openland wildlife, such 
as pheasant, gray partridge, cottontail rabbit, and 
mourning dove. The crops grown in areas of this 
association provide a good source of food and cover. 
Shallow wetland basins and constructed ponds are in 
scattered areas and are used by migrating waterfowl 
and shore birds for feeding and resting. The trees and 
shrubs used for protection on many farmsteads and 
fields provide wildlife with critical winter cover. 
Renovation of many of the older windbreaks, however, 
is needed to provide continued protection of dwellings, 
livestock, cropland, and wildlife. Overgrazed range and 
pastures provide poor areas for nesting and rearing 
broods. The number of game birds is limited by this 
widespread problem. Suitable areas for nesting can be 
provided through proper grazing management of 
pasture and range, maintenance of grassy field borders, 
and planting and maintenance of additional field 
windbreaks. 

The Brunswick-Paka-Simeon association consists 
predominantly of rangeland used for grazing. The high- 
quality rangeland habitat in this association is 
composed of native grasses, forbs, and a few scattered 
woody plants. Some areas produce small grain and 
alfalfa. Small stands of bur oak, eastern redcedar, and 
various shrubs provide woodland habitat on steep 
slopes and along drainageways. Woody plants 
dramatically improve the overall quality of wildlife 
habitat in areas of this association by increasing the 
diversity of food and cover types. Good woodland 
habitat is critical during the winter. Sharp-tailed grouse, 
prairie chicken, coyote, mule deer, whitetail deer, 
jackrabbit, badger, small rodents, meadowlark, turkey, 
and horned lark are wildlife species in areas of this 
association. Most wildlife species would benefit from 
additional water development, such as small dams, 
dugouts, and springs. Proper grazing management and 
maintenance of scattered areas of woodland habitat are 
critical to wildlife in areas of this association. 

The northern part of the county includes areas of 
uplands along the Missouri and Niobrara Rivers, Ponca 
Creek, and Verdigris and Bazile Creeks. Sandy and 
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gravelly soils make up the Thurman-Bazile-Ortello, 
Valentine-Simeon-Thurman, and Simeon-Meadin-O'Neill 
associations. These areas are predominantly native 
range, but some areas are used for production of 
dryland or irrigated crops. The Labu-Lynch-Sansarc 
association also is predominantly range. The soils in 
this area are generally strongly sloping and clayey. This 
area supports scattered stands of trees and shrubs, 


-which provide good woodland habitat. The wildlife that 


frequently inhabit rangeland areas include mule deer, 
coyote, prairie grouse, small rodents, and reptiles, such 
as bullsnake, prairie skink, hognose snake, and six- 
fined racerunner. Whitetail deer, bobcat, turkey, and 
great horned owl inhabit the woodland and adjacent 
areas. Rangeland and woodland habitat can be 
improved and maintained through proper grazing use 
and rotation grazing. Developing additiona! water 
facilities can increase the number of wildlife. 

The Fluvaquents-Albaton-Solomon, Aowa-Shell- 
Kezan, and Inavale-Barney-Orwet associations are in 
areas of bottom land near major streams and rivers. 
These areas are used as rangeland, hayland, or 
cropland. They may provide habitat for openland, 
rangeland, woodland, or wetland wildlife, depending on 
the slope and the degree of wetness. Because of the 
permanent water supply and good density of shrubs 
and trees on streambanks and islands, excellent habitat 
is provided throughout the year. Species of plants 
commonly found in these areas include chokecherry, 
American plum, indigobush, wild grape, cottonwood, 
willow, and green ash. The wildlife species that inhabit 
these areas include waterfowl, herons, shore birds, 
woodcock, bobwhite quail, muskrat, mink, raccoon, 
bobcat, beaver, opossum, skunk, squirrel, red fox, and 
songbirds. Areas of these associations and adjacent 
areas of water provide habitat for several threatened 
and endangered species of fish and wildlife. These 
species include bald eagle, least tern, piping plover, 
pallid sturgeon, lake sturgeon, and daces. Conservation 
practices that increase streambank stability and water 
quality can be beneficial to both common and rare 
species of fish and wildlife. Providing wildlife food plots 
can be particularly useful. Small food plots may be 
heavily used by many wildlife species if there is little or 
no cropland nearby. Sweetclover, alfalfa, milo, oats, and 
sunflowers are good crops for food plots. 

Additional information on establishing food plots and 
on many other conservation practices that benefit fish 
and wildlife can be obtained from local offices of the 
Natural Resources Conservation Service. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
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distribution of food, cover, and water. Wildlife habitat 
can be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or 
by promoting the natural establishment of desirable 
plants. 

In table 11, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that 
are suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element 
of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or 
kind of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flooding. Soil temperature and soil 
moisture are also considerations. Examples of grain 
and seed crops are corn, wheat, oats, barley, and grain 
sorghum. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flooding, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
intermediate wheatgrass, smooth bromegrass, clover, 
and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
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plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flooding. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are switchgrass, little bluestem, 
goldenrod, sunflower, ragweed, and sideoats grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. 
Soil properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are hackberry, cottonwood, willow, green 
ash, Russian-olive, and honeylocust. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, blue spruce, 
eastern redcedar, and Rocky Mountain juniper. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of 
the root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are American plum, 
skunkbush sumac, chokecherry, silver buffaloberry, and 
crabapple. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, prairie cordgrass, rushes, 
sedges, cattails, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, shallow dugouts, and ponds. 

The habitat for various kinds of wildlife is described 
in the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas 
produce grain and seed crops, grasses and legumes, 
and wild herbaceous plants. Wildlife attracted to these 
areas include ring-necked quail, pheasant, mourning 
dove, meadowlark, killdeer, badger, and skunk. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
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turkey, porcupines, woodpeckers, squirrels, raccoon, 
deer, and songbirds. 

Habitat for wetland wildlife consists of open, marshy 
or swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include pronghorn antelope, mule deer, 
coyote, prairie dog, and prairie grouse. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. Ratings are given 
for building site development, sanitary facilities, 
construction materials, and water management. The 
ratings are based on observed performance of the soils 
and on the estimated data and test data in the "Soil 
Properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations should be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 or 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kinds of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, 
shrink-swel! potential, available water capacity, and 
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other behavioral characteristics affecting engineering 
uses. 

This information can be used to evaluate the 
potential of areas for residential, commercial, industrial, 
and recreational uses; make preliminary estimates of 
construction conditions; evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; plan 
detailed onsite investigations of soils and geology; 
locate potential sources of gravel, sand, earthfill, and 
topsoil; plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same 
or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 12 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
buildings, local roads and streets, and lawns and 
landscaping. The limitations are considered slight if soil 
properties and site features are generally favorable for 
the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features 
are not favorable for the indicated use and special 
planning, design, or maintenance is needed to 
overcome or minimize the limitations; and Severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. Special feasibility studies 
may be required where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soi! to flooding. The resistance of 
the excavation walls or banks to sloughing or caving is 
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affected by soil texture and depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based on 
Soil properties, site features, and observed performance 
of the soils. A high water table, flooding, shrinking and 
swelling, and organic layers can cause the movement of 
footings. A high water table, depth to bedrock or to a 
cemented pan, large stones, slope, and flooding affect 
the ease of excavation and construction. Landscaping 
and grading that require cuts and fills of more than 5 or 
6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material; a base 
of gravel, crushed rock, or stabilized soil material; and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a 
high water table, flooding, large stones, and slope affect 
the ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth 
to a high water table affect the traffic-supporting 
capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established. 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to 
bedrock or to a cemented pan, the available water 
capacity in the upper 40 inches, and the content of 
salts, sodium, and sulfidic materials affect plant growth. 
Flooding, wetness, slope, stoniness, and the amount of 
sand, clay, or organic matter in the surface layer affect 
trafficability after vegetation is established. 


Sanitary Facilities 


Table 13 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
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special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

Table 13 also shows the suitability of the soils for 
use as daily cover for landfill. A rating of good indicates 
that soil properties and site features are favorable for 
the use and good performance and low maintenance 
can be expected; fair indicates that soil properties and 
site features are moderately favorable for the use and 
one or more soil properties or site features make the 
soil less desirable than the soils rated good; and poor 
indicates that one or more soil properties or site 
features are unfavorable for the use and overcoming 
the unfavorable properties requires special design, extra 
maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to 
a cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be poliuted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material 
beneath the absorption field to filter the effluent 
effectively. Many local ordinances require that this 
material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
depth to bedrock or to a cemented pan, flooding, large 
stones, and content of organic matter. 
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Excessive seepage resulting from rapid permeability 
in the soil or a water table that is high enough to raise 
the level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope, bedrock, and cemented pans can cause 
construction problems, and large stones can hinder 
compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground- 
water pollution. Ease of excavation and revegetation 
should be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite 
investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil 
blowing. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock, a cemented pan, or the water 
table to permit revegetation. The soil material used as 
the final cover for a landfill should be suitable for plants. 
The surface layer generally has the best workability, 
more organic matter, and the best potential for plants. 
Material from the surface layer should be stockpiled for 
use as the final cover. 
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Construction Materials 

Table 14 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help to determine the 
suitability of each layer for use as roadfill. The 
performance of soil after it is stabilized with lime or 
cement is not considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, a low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have a moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet and have a water 
table at a depth of less than 1 foot. They may have 
layers of suitable material, but the material is less than 
3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. They 
are used in many kinds of construction. Specifications 


Knox County, Nebraska 


for each use vary widely. In table 14, only the 
probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable, loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are low in content of soluble 
salts, are naturally fertile or respond well to fertilizer, 
and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, 
or soils that have slopes of 8 to 15 percent. The soils 
are not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable materíal, have a large 
amount of gravel, stones, or soluble salts, have slopes 
of more than 15 percent, or have a seasonal high water 
table at or near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 
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Water Management 

Table 15 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered slight if soil properties and 
site features are generally favorable for the indicated 
use and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
Site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material tor embankment fill. The ratings apply to the 
soil material below the surface layer to a depth of about 
5 feet. It is assumed that soil layers will be uniformly 
mixed and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. A high water table affects the amount of 
usable material. It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth 
to a high water table or depth of standing water if the 
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soil is subject to ponding; slope; susceptibility to 
flooding; subsidence of organic layers; and the potential 
for frost action. Excavating and grading and the stability 
of ditchbanks are affected by depth to bedrock or to a 
cemented pan, large stones, slope, and the hazard of 
cutbanks caving. The productivity of the soil after 
drainage is adversely affected by extreme acidity or by 
toxic substances in the root zone, such as salts, 
sodium, and sulfur. Availability of drainage outlets is not 
considered in the ratings. 

irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake rate, 
permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones and 
depth to bedrock or to a cemented pan. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts or sodium, and soil 
reaction. 


Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to control erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of soil blowing or 
water erosion, an excessively coarse texture, and 
restricted permeability adversely affect 
maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of soil blowing, low available 
water capacity, restricted rooting depth, toxic 
substances such as salts and sodium, and restricted 
permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings аге 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, plasticity, 
and compaction characteristics. These results are 
reported in table 19. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help to characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classification, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 16 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 or 6 feet. 

Depth io the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under the heading "Soil Series and Their 
Morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 
in the fraction of the soil that is less than 2 millimeters 
in diameter (fig. 15). "Loam," for example, is soil that is 
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Figure 15.—Percentages of clay, silt, and sand in the basic USDA 
soil textural classes. 


7 to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, "gravelly." Textural 
terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (1). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
clayey soils as ML, CL, OL, MH, CH, and OH; and 
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highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, 
for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 


of grain-size distribution, liquid limit, and plasticity index. 


Soils in group A-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are classified in group A-8 on the basis of visual 
inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 19. 

Rock fragments 3 to 10 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates 
determined mainly by converting volume percentage in 
the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or 2 
percentage points) across classification boundaries, the 
classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 17 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
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and on test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the 
soil material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, plasticity, the ease of soil dispersion, and 
other soil properties. The amount and kind of clay in a 
soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
V4-bar moisture tension. Weight is determined after 
drying the soil at 105 degrees C. In this table, the 
estimated moist bulk density of each major soil horizon 
is expressed in grams per cubic centimeter of soil 
material that is less than 2 millimeters in diameter. Bulk 
density data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other 
soil properties. The moist bulk density of a soil indicates 
the pore space available for water and roots. A bulk 
density of more than 1.6 can restrict water storage and 
root penetration. Moist bulk density is influenced by 
texture, kind of clay, content of organic matter, and soil 
structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems and septic tank absorption fields. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, bulk density, and soil 
structure. Available water capacity is an important factor 
in the choice of plants or crops to be grown and in the 
design and management of irrigation systems. Available 
water capacity is not an estimate of the quantity of 
water actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 


Knox County, Nebraska 


and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
classes are low, a change of less than 3 percent; 
moderate, 3 to 6 percent; and high, more than 6 
percent. Very high, greater than 9 percent, is sometimes 
used. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water 
that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 
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Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped 
according to the following distinctions: 

1. Coarse sands, sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult 
to establish. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, and sapric soil material. 
These soils are very highly erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

3. Coarse sandy loams, sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are 
highly erodible. Crops can be grown if intensive 
measures to control soil blowing are used. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay loams. These soils are erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silly clays, noncalcareous clay loams, and 
silty clay loams that are more than 35 percent clay. 
These soils are moderately erodible. Crops can be 
grown if measures to control soil blowing are used. 

5. Noncalcareous loams and silt loams that are less 
than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. These soils are slightly 
erodible. Crops can be grown if measures to control soil 
blowing are used. 

6. Noncalcareous loams and silt loams that are 
more than 20 percent clay and noncalcareous clay 
loams that are less than 35 percent clay. These soils 
are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

7. Silts, noncalcareous silty clay loams that are less 
than 35 percent clay, and fibric soil material. These 
soils are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

8. Soils that are not subject to soil blowing because 
of coarse fragments on the surface or because of 
surface wetness. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. In table 17, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 
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Soil and Water Features 


Table 18 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the infiltration of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
sands or gravelly sands. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential, soils that have a permanent high water table, 
soils that have a claypan or clay layer at or near the 
surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

If a soil is assigned to two hydrologic groups in table 
18, the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods 
after rainfall or snowmelt is not considered flooding, nor 
is water in swamps and marshes. 

Table 18 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of 
occurrence are estimated. Frequency is expressed as 
none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions (the chance 
of flooding is nearly O percent to 5 percent in any year); 
occasional that it occurs infrequently under normal 
weather conditions (the chance of flooding is 5 to 50 
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percent in any year); and frequent that it occurs often 
under normal weather conditions (the chance of 
flooding is more than 50 percent in any year). Duration 
is expressed as very brief if less than 2 days, brief if 2 
to 7 days, long if 7 days to 1 month, and very long if 
more than 1 month. Probable dates are expressed in 
months. About two-thirds to three-fourths of all flooding 
occurs during the stated period. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and little or no 
horizon development. 

Also considered are local information about the 
extent and levels of flooding and the relation of each 
soil on the landscape to historic floods. Information on 
the extent of flooding based on soil data is less specific 
than that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The estimates 
are based mainly on the evidence of a saturated zone, 
namely grayish colors or mottles in the soil. Indicated in 
table 18 are depth to the seasonal high water table; the 
kind of water table—that is, perched or apparent; and ` 
the months of the year that the water table commonly is 
high. A water table that is seasonally high for less than 
1 month is not indicated in table 18. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A 
perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of 
the soil. The first numeral in the range indicates how 
high the water rises above the surface. The second 
numeral indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is either 
soft or hard. If the rock is soft or fractured, excavations 
can be made with trenching machines, backhoes, or 
small rippers. If the rock is hard or massive, blasting or 
special equipment generally is needed for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 


Knox County, Nebraska 


freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and 
is not artificially drained. Silty and highly structured, 
clayey soils that have a high water table in winter are 
the most susceptible to frost action. Well drained, very 
gravelly, or very sandy soils are the least susceptible. 
Frost heave and low soil strength during thawing cause 
damage mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete, The rate of 
corrosion of uncoated steel is related to such factors as 
Soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors results in a severe 
hazard of corrosion. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
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as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Engineering Index Test Data 


Table 19 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series 
described in the section "Soil Series and Their 
Morphology." The soil samples were tested by the 
Nebraska Department of Roads. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are AASHTO classification— 
M 145 (AASHTO), D 3282 (ASTM); Unified 
classification—D 2487 (ASTM); Mechanical analysis—T 
88 (AASHTO), D 422 (ASTM), D 2217 (ASTM); Liquid 
limit—T 89 (AASHTO), D 4318 (ASTM); Plasticity 
index—T 90 (AASHTO), D 4318 (ASTM); and Specific 
gravity—T 100 (AASHTO), D 854 (ASTM). 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 


usda.gov/locator/app. 
Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual's income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency's EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 


found online at http://www.ascr.usda.gov/complaint filing file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint filing cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 


intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (5). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 20 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Eleven soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Ustoll (Ust, meaning 
intermittently dry, plus o//, from Mollisot). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Haplustolls (Hapl, meaning 
minimal horizonation, plus ustoll, the suborder of the 
Mollisols that has an ustic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haplustolls. 

FAMILY. Families are established within a subgroup 


on the basis of physical and chemical properties and 
other characteristics that affect management. Generally, 
the properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, depth 
of the root zone, consistence, moisture equivalent, 
slope, and permanent cracks. A family name consists of 
the name of a subgroup preceded by terms that indicate 
Soil properties. An example is coarse-loamy over sandy 
or sandy-skeletal, mixed, mesic Typic Haplustolls. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
underlying material can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area 
of soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the "Soil Survey Manual" (7). Many 
of the technical terms used in the descriptions are 
defined in "Soil Taxonomy" (5). Unless otherwise 
stated, matrix colors in the descriptions are for dry soil. 
Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units of each soil series are described in 
the section "Detailed Soil Map Units." 


Albaton Series 


The Albaton series consists of very deep, poorly 
drained and very poorly drained, very slowly permeable 
soils on bottom land. These soils formed in stratified, 
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calcareous, clayey alluvium. Slopes range from 0 to 2 
percent. 

Albaton soils are commonly adjacent to Fluvaquents 
and to Gibbon, Inavale, Kezan, and Onawa soils. 
Fluvaquents are covered by shallow water. They are 
lower on the landscape than the Albaton soils. Gibbon 
and Onawa soils are somewhat poorly drained. Inavale 
soils are sandy and excessively drained. Gibbon, 
Onawa, and Inavale soils are higher on the landscape 
than the Albaton soils. Gibbon and Kezan soils contain 
more silt and less clay throughout than the Albaton 
soils. Onawa soils have less clay in the lower part of 
the profile than the Albaton soils. Kezan soils are poorly 
drained. They are slightly higher on the landscape than 
the Albaton soils. 

Typical pedon of Albaton silty clay, 0 to 2 percent 
slopes, 85 feet west and 2,430 feet south of the 
northeast corner of sec. 34, T. 33 N., R. 7 W. 


Ap—0 to 6 inches; dark grayish brown (2.5Y 4/2) silty 
clay, very dark grayish brown (2.5Y 3/2) moist; 
weak fine subangular blocky structure parting to 
very fine granular; very hard, very firm; strong 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

Cgi—16 to 12 inches; grayish brown (2.5Y 5/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; strong 
fine angular blocky structure; very hard, very firm; 
thin strata of very fine sandy loam; dark organic 
coatings on vertical faces of peds; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 

Cg2—12 to 25 inches; light brownish gray (2.5Y 6/2) 
silty clay, dark grayish brown (2.5Y 4/2) moist; few 
fine prominent dark brown (7.5YR 4/4 moist) 
mottles; moderate medium angular blocky structure; 
very hard, very firm; dark organic coatings on 
vertical faces of peds; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

Cg3—25 to 48 inches; gray (5Y 6/1) clay, dark gray (5Y 
4/1) moist; many medium prominent strong brown 
(7.5YR 5/6 moist) mottles; weak coarse subangular 
blocky and moderate thin platy structure; very hard, 
very firm; dark organic coatings on faces of peds; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

Cg4—48 to 60 inches; stratified light gray (БҮ 6/1) and 
light olive gray (5Y 6/2) silty clay, gray (5Y 5/1) and 
olive gray (BY 4/2) moist; common fine prominent 
strong brown (7.5YR 5/6 moist) mottles; weak thin 
platy structure; very hard, very firm; strong 
effervescence; moderately alkaline. 


The contro! section is calcareous. In most pedons the 
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soil at or near the surface also is calcareous. 

The A horizon has hue of 10YR or 2.5Y, value of 4 
or 5 (3 moist), and chroma of 1 or 2. It is dominantly 
silty clay, but the range includes silty clay loam and 
clay. The Cg horizon has hue of 5Y or 2.5Y or is neutral 
in hue. It has value of 5 or 6 (4 or 5 moist) and chroma 
of 0 to 2. 


Alcester Series 


The Alcester series consists of very deep, well 
drained, moderately permeable soils on foot slopes. 
These soils formed in silty colluvial and alluvial 
sediments. Slopes range from 2 to 11 percent. 

Alcester soils are commonly adjacent to Betts, 
Crofton, and Nora soils. Betts and Crofton soils do not 
have a mollic epipedon. They are calcareous 
throughout. Betts soils formed in glacial till. Crofton 
soils formed in loess on the higher upland side slopes. 
Nora soils have a mollic epipedon less than 20 inches 
thick. They are on uplands above the Alcester soils. 

Typical pedon of Alcester silt loam, 2 to 6 percent 
slopes, 820 feet south and 270 feet west of the 
northeast corner of sec. 21, T. 32 N., R. 3 W. 


Ap—0 to 7 inches; dark grayish brown (10 YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; slightly hard, friable; 
neutral; abrupt smooth boundary. 

A1—7 to 10 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure parting to 
weak thin platy; slightly hard, friable; neutral; clear 
smooth boundary. 

A2—10 to 23 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak 
medium subangular blocky structure parting to 
moderate fine granular; slightly hard, friable; neutral; 
gradual wavy boundary. 

Bw1—23 to 36 inches; brown (10YR 4/3) silt loam, dark 
brown (10YR 3/3) moist; weak fine and medium 
subangular blocky structure; slightly hard, friable; 
neutral; gradual wavy boundary. 

Bw2—36 to 43 inches; brown (10YR 5/3) silt loam, 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure; slightly hard, friable; neutral; 
gradual wavy boundary. 

Bw3—43 to 50 inches; brown (10YR 5/3) silt loam, 
brown (10YR 4/3) moist; weak medium prismatic 
structure parting to weak medium subangular 
blocky; slightly hard, friable; neutral; gradual wavy 
boundary. 

Bk—50 to 60 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10YR 5/3) moist; weak medium 
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prismatic structure; hard, firm; few fine 
accumulations of lime; strong effervescence; 
moderately alkaline. 


The mollic epipedon is 24 to 50 inches thick. !t 
extends into the B horizon. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is dominantly silt loam, but the 
range includes silty clay loam. The Bw horizon has 
value of 4 or 5 (2 to 4 moist) and chroma of 2 or 3. It is 
silt loam or silty clay loam. The Bk horizon has value of 
5 or 6 (4 or 5 moist) and chroma of 2 or 3. It is silt loam 
or silty clay loam. 


Aowa Series 


The Aowa series consists of very deep, well drained, 
moderately permeable soils on bottom land. These soils 
formed in stratified, calcareous, silty alluvium. Slopes 
range from 0 to 2 percent. 

Aowa soils are commonly adjacent to Alcester, 
Kezan, Hord, and Shell soils. Alcester, Hord, and Shell 
soils are higher on the landscape than the Aowa soils. 
Alcester and Hord soils are not stratified. They have 
carbonates below a depth of 24 inches. Shell soils are 
stratified at a lower depth than the Aowa soils. They 
have a thick mollic epipedon and are noncalcareous. 
Kezan soils are poorly drained. They are lower on the 
landscape than the Aowa soils. 

Typical pedon of Aowa silt loam, 0 to 2 percent 
slopes, 1,000 feet south and 75 feet east of the 
northwest corner of sec. 17, T. 29 N., R. 4 W. 


Ap—0 to 7 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; 
dominantly weak very fine granular structure but 
some moderate thin platy structure in places 
because of stratification; slightly hard, friable; 
common fine roots; slight effervescence; mildly 
alkaline; abrupt smooth boundary. 

C—7 to 30 inches; stratified grayish brown (10YR 5/2) 
and pale brown (10YR 6/9) silt loam, very dark 
grayish brown (10 YR 3/2) and brown (10YR 4/3) 
moist; weak thick platy structure; slightly hard, 
friable; slight effervescence; mildly alkaline; clear 
smooth boundary. 

Ab—30 to 54 inches; very dark grayish brown (10YR 
3/2) silt loam, very dark brown (10YR 2/2) moist; 
moderate fine and very fine granular structure; 
slightly hard, friable; few very fine roots; mildly 
alkaline; gradual smooth boundary. 

C’—54 to 60 inches; stratified grayish brown (10YR 5/2) 
and dark grayish brown (10YR 4/2) silt loam, dark 
grayish brown (10YR 4/2) and very dark grayish 
brown (10YR 3/2) moist; dominantly massive but 
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platy structure in places because of stratification; 
slightly hard, friable; few very fine roots; mildly 
alkaline. 


Carbonates are typically in the upper part of the 
profile. Some pedons are calcareous to a depth of 60 
inches. 

After mixing, the Ap horizon has value of 3 to 5 (2 or 
3 moist) and chroma of 1 to 3. It is dominantly silt loam, 
but the range includes silty clay loam. The C horizon 
has light and dark strata. It has value of 3 to 6 (3 to 5 
moist) and chroma of 1 to 3. It is dominantly silt loam, 
but the range includes loam and silty clay loam. Some 
pedons have strata of fine sandy loam and silty clay. 
The Ab horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is typically below a depth of 24 
inches and is silt loam or silty clay loam. 


Barney Series 


The Barney series consists of very deep, poorly 
drained soils on flood plains along streams and rivers. 
These soils formed in loamy alluvium over sand (fig. 
16). Permeability is moderate in the surface soil and 
rapid in the underlying material. Slopes range from O to 
2 percent. 

Barney soils are commonly adjacent to Boel, Inavale, 
and Orwet soils and to small areas of Fluvaquents. Boel 
and Orwet soils are higher on the landscape than the 
Barney soils. Boel soils are somewhat poorly drained. 
Orwet soils are poorly drained and have a mollic 
epipedon. Inavale soils are excessively drained. They 
are in the highest areas of bottom land. Fluvaquents are 
covered by shallow water for most of the year. 

Typical pedon of Barney loam, 0 to 2 percent slopes, 
500 feet south and 100 feet west of the northeast 
corner of sec. 24, T. 30 N., R. 7 W. 


А-—0 to 7 inches; gray (10YR 5/1) loam, very dark gray 
(10YR 3/1) moist; common fine distinct strong 
brown (7.5YR 5/6 moist) mottles; weak thin platy 
structure; slightly hard, friable; few thin strata of 
finer or coarser textures; strong effervescence; 
moderately alkaline; clear smooth boundary. 

AC—7 to 10 inches; gray (10YR 6/1) loam, dark gray 
(10YR 4/1) moist; common fine prominent strong 
brown (7.5YR 5/6 moist) mottles; weak thin platy 
structure; slightly hard, friable; few thin strata of 
finer or coarser textures; strong effervescence; 
moderately alkaline; clear smooth boundary. 

C1—10 to 30 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; few fine 
prominent strong brown (7.5YR 5/6 moist) mottles; 
single grain; loose; few thin strata of silt loam; 
mildly alkaline; clear smooth boundary. 
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Figure 16.—Profile of a Barney loam. The water table is at a depth 
of about 30 inches. 


C2—30 to 60 inches; light gray (10YR 7/2) sand, light 
brownish gray (10YR 6/2) moist; single grain; loose; 
2 to 3 percent gravel, by volume; mildly alkaline. 


The A horizon has hue of 10YR, value of 3 to 5 (2 or 
3 moist), and chroma of 1 or 2. It is stratified loam, fine 
sandy loam, loamy fine sand, or fine sand. The C 
horizon has hue of 10YR or 2.5Y, value of 5 to 7 (4 to 6 
moist), and chroma of 1 or 2. It is fine sand, sand, or 
coarse sand that is finely stratified with finer and 
coarser textures. It has faint to distinct brownish and 
grayish mottles. 
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Bazile Series 


The Bazile series consists of very deep, well drained, 
moderately slowly permeable to rapidly permeable soils 
on uplands and stream terraces. These soils formed in 
loess or outwash material over sandy sediments. 
Slopes range from 0 to 11 percent. 

Bazile soils are commonly adjacent to Moody, Paka, 
Simeon, Thurman, and Trent soils. Moody, Paka, and 
Trent soils formed in loamy and silty materials more 
than 40 inches thick. Trent soils have a mollic epipedon 
more than 20 inches thick. They are in the lower 
landscape positions near the head of upland 
drainageways or in upland swales. Simeon and 
Thurman soils have a control section that is coarser 
textured than that of the Bazile soils. They are 
excessively drained and somewhat excessively drained. 
Thurman soils are slightly higher on the landscape than 
the Bazile soils. 

Typical pedon of Bazile loam, 0 to 2 percent slopes, 
1,320 feet south and 50 feet east of the northwest 
corner of sec. 29, T. 29 N., R. 8 W. 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; moderate fine 
and very fine granular structure; slightly hard, 
friable; medium acid; abrupt smooth boundary. 

A—8 to 16 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; slightly hard, 
friable; medium acid; clear smooth boundary. 

Bt1—16 to 19 inches; grayish brown (10YR 5/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate fine subangular blocky structure; hard, 
firm; slightly acid; clear smooth boundary. 

Bt2—19 to 27 inches; grayish brown (10 YR 5/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate medium and fine subangular blocky 
structure; hard, firm; neutral; clear smooth 
boundary. 

BC—27 to 30 inches; pale brown (10YR 6/3) clay loam, 
grayish brown (10YR 5/2) moist; weak medium 
subangular blocky structure; slightly hard, friable; 
neutral; abrupt smooth boundary. 

2C—30 to 60 inches; very pale brown (10YR 7/3) sand, 
pale brown (10YR 6/3) moist; single grain; loose; 
neutral. 


The thickness of the solum and the depth to sand 
range from 20 to 40 inches. The mollic epipedon is 7 to 
20 inches thick. It includes the upper part of the B 
horizon in some pedons. In some areas the lower part 
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of the B horizon is calcareous and contains small 
accumulations of lime. 

The А horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 2. It is typically loam, but the range includes 
silt loam, silty clay loam, clay loam, loamy fine sand, 
and fine sand. The Bt horizon has value of 5 or 6 (4 or 
5 moist) and chroma of 2 or 3. It is typically silty clay 
loam, but the range includes silt loam and clay loam. 
The 2C horizon has value of 6 to 8 (5 to 7 moist) and 
chroma of 2 or 3. It ranges from loamy fine sand to 
sand. 


Betts Series 


The Betts series consists of very deep, well drained 
soils on uplands. These soils formed in glacial till. 
Permeability is moderate in the solum and moderately 
slow in the underlying material. Slopes range from 6 to 
60 percent. 

Betts soils are commonly adjacent to Alcester, 
Crofton, Nora, Simeon, and Thurman soils. Alcester 
Soils have a mollic epipedon more than 20 inches thick. 
They are leached of lime. They are on foot slopes. 
Crofton soils formed in calcareous, silty loess. They are 
commonly slightly higher on the landscape than the 
Betts soils. Nora soils have a mollic epipedon. They 
formed in silty loess. They are in landscape positions 
similar to those of the Betts soils. Simeon and Thurman 
soils are sandy. They are higher on the landscape than 
the Betts soils. 

Typical pedon of Betts clay loam, 15 to 30 percent 
slopes, 850 feet east and 2,000 feet north of the 
southwest corner of sec. 9, T. 32 N., R. 4 W. 


A—0 to 5 inches; very dark grayish brown (10YR 3/2) 
clay loam, very dark brown (10YR 2/2) moist; 
moderate fine granular structure; slightly hard, 
friable; few pebbles; strong effervescence; 
moderately alkaline; clear smooth boundary. 

Bw—5 to 11 inches; light brownish gray (10 YR 6/2) clay 
loam, dark grayish brown (10YR 4/2) moist; weak 
fine prismatic structure parting to weak fine 
subangular blocky; slightly hard, friable; few 
pebbles; violent effervescence; few fine concretions 


of lime; moderately alkaline; clear smooth boundary. 


BCk—11 to 26 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; common 
medium prominent reddish yellow (7.5 YR 7/8) relict 
mottles; weak medium prismatic structure parting to 
weak medium subangular blocky; slightly hard, 
friable; few pebbles; violent effervescence; many 
medium accumulations and concretions of lime; 
moderately alkaline; gradual wavy boundary. 

C1—26 to 37 inches; light gray (2.5Y 7/2) clay loam, 
light brownish gray (2.5Y 6/2) moist; common 
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medium prominent reddish yellow (7.5 YR 7/8 moist) 
relict mottles; weak medium prismatic structure; 
hard, firm; few pebbles; violent effervescence; few 
fine accumulations and concretions of lime; 
moderately alkaline; clear smooth boundary. 
C2—37 to 60 inches; light gray (2.5Y 7/2) clay loam, 
light brownish gray (2.5Y 6/2) moist; many coarse 
prominent reddish yellow (7.5YR 6/8) relict mottles; 
massive; hard, firm; few pebbles; violent 
effervescence; few fine accumulations and 
concretions of lime; moderately alkaline. 


The depth to carbonates ranges from 0 to 3 inches. 
The control section is clay loam or loam. It has 20 to 35 
percent clay. 

The A horizon has hue of 10YR or 2.5Y, value of 3 to 
6 (2 to 5 moist), and chroma of 1 to 3. It is clay loam or 
loam. The Bw horizon has hue of 10YR or 2.5Y, value 
of 5 or 6 (4 or 5 moist), and chroma of 2 or 3. It is clay 
loam or loam. The C horizon has hue of 2.5Y or 5Y, 
value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It 
has few to many faint to prominent relict mottles. 


Blendon Series 


The Blendon series consists of very deep, well 
drained soils on stream terraces and upland valleys. 
These soils formed in loamy and sandy glacial or eolian 
sediments. Permeability is moderately rapid in the 
solum and rapid in the underlying material. Slopes 
range from 0 to 2 percent. 

Blendon soils are commonly adjacent to Bazile, 
Loretto, Ortello, and Thurman soils. Bazile, Loretto, 
Ortello, and Thurman soils are in the higher landscape 
positions. They have a mollic epipedon less than 20 
inches thick. Bazile and Loretto soils have more clay in 
the solum than the Blendon soils. Thurman soils have 
less clay in the solum than the Blendon soils. 

Typical pedon of Blendon fine sandy loam, 0 to 2 
percent slopes, 1,740 feet south and 60 feet east of the 
northwest corner of sec. 28, T. 32 N., R. 8 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark brown (10YR 2/2) moist; 
moderate very fine granular structure; slightly hard, 
friable; common very fine roots; medium acid; 
abrupt smooth boundary. 

A—7 to 16 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, very dark brown (10YR 2/2) moist; 
moderate very fine granular structure; slightly hard, 
friable; common very fine roots; medium acid; 
gradual wavy boundary. 

Bw—16 to 30 inches; dark grayish brown (10YR 4/2) 
fine sandy loam, very dark grayish brown (10YR 
3/2) moist; weak medium prismatic structure parting 
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to weak medium subangular blocky; soft, very 
friable; few very fine roots; slightly acid; clear wavy 
boundary. 

C1—30 to 45 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; weak 
medium prismatic structure; soft, very friable; few 
very fine roots; neutral; gradual wavy boundary. 

C2—45 to 60 inches; pale brown (10YR 6/3) loamy 
sand, brown (10YR 5/3) moist; single grain; loose; 
neutral. 


The thickness of the mollic epipedon and the 
thickness of the solum range from 20 to 50 inches. Free 
carbonates are at a depth of more than 60 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is fine sandy foam, sandy loam, or 
loam. The Bw horizon has value of 3 or 4 (2 or 3 moist) 
and chroma of 1 or 2. It is fine sandy loam or sandy 
loam. The C horizon has value of 5 to 7 (3 to 5 moist) 
and chroma of 2 or 3. It typically is loamy fine sand or 
loamy sand, but the range includes sandy loam, fine 
sandy loam, fine sand, and sand. 


Blyburg Series 


The Blyburg series consists of very deep, well 
drained, moderately permeable soils on bottom land 
along the Missouri River. These soils formed in 
stratified, calcareous alluvium. Slopes range from 0 to 2 
percent. 

Blyburg soils are commonly adjacent to Aowa, 
Inavale, Onawa, Shell, and Solomon soils. Aowa soils 
have a stratified surface layer. They have more clay in 
the control section than the Blyburg soils. Inavale soils 
are sandy in the control section. Onawa soils are silty 
clay in the upper part of the control section. They are 
somewhat poorly drained. Shell soils are noncalcareous 
and have a very thick, dark surface layer. They are in 
the slightly higher landscape positions. Solomon soils 
are silty clay throughout. They are poorly drained. 
Onawa and Solomon soils are lower on the landscape 
than the Blyburg soils. 

The Blyburg soils in this county are taxadjuncts 
because they receive less rainfall than is typical for the 
series and because they have carbonates at the 
surface. These differences, however, do not affect the 
use and management of the soils. 

Typical pedon of Blyburg silt loam, 0 to 2 percent 
slopes, 1,330 feet north and 36 feet east of the 
southwest corner of sec. 17, T. 33 N., R. 7 W. 


Ар—0 to 7 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
very fine granular structure; slightly hard, friable; 
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slight effervescence; moderately alkaline; abrupt 
smooth boundary. 

A—7 to 12 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
fine subangular blocky structure parting to weak fine 
granular; slightly hard, friable; strong effervescence; 
moderately alkaline; clear smooth boundary. 

C—12 to 60 inches; light gray (2.5Y 7/2), stratified very 
fine sandy loam and silt loam, grayish brown (2.5Y 
5/2) moist; many fine prominent reddish yellow 
(7.5YR 7/8 moist) relict mottles; dominantly massive 
but thick to thin platy structure in places because of 
stratification; soft, very friable; few streaks and 
threads of disseminated lime; violent effervescence; 
moderately alkaline. 


The depth to free carbonates ranges from 0 to 6 
inches. The thickness of the mollic epipedon ranges 
from 10 to 20 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It typically is silt loam, but the range 
includes silty clay loam and very fine sandy loam. The 
C horizon has hue of 10YR or 2.5Y, value of 6 or 7 (4 
or 5 moist), and chroma of 2 or 3. 


Boel Series 


The Boel series consists of very deep, somewhat 
poorly drained, rapidly permeable soils on bottom land. 
These soils formed in sandy alluvium. Slopes range 
from 0 to 2 percent. 

Boel soils are commonly adjacent to Barney, Inavale, 
Ord, and Orwet soils. Barney and Orwet soils are 
slightly lower on the landscape than the Boel soils. 
They are poorly drained or very poorly drained. Inavale 
soils are slightly higher on the landscape than the Boel 
soils. They are excessively drained. Ord soils are in 
landscape positions similar to those of the Boel soils. 
They have more silt and clay in the upper part of the 
control section than the Boel soils. 

Typical pedon of Boel loamy fine sand, O to 2 percent 
slopes, 1,310 feet south and 800 feet east of the 
northwest corner of sec. 30, T. 32 N., R. 6 W. 


Ар—0 to 7 inches; grayish brown (10YR 5/2) loamy fine 
sand, very dark grayish brown (10YR 3/2) moist; 
weak very fine granular structure; soft, very friable; 
neutral; abrupt smooth boundary. 

A—7 to 15 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark grayish brown (10YR 
3/2) moist; weak very fine granular structure; soft, 
very friable; neutral; clear wavy boundary. 

AC—15 to 18 inches; grayish brown (10YR 5/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
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moist; weak very fine granular structure; soft, very 
friable; neutral; clear smooth boundary. 

C1—18 to 27 inches; very pale brown (10YR 7/3) fine 
sand, pale brown (10YR 6/3) moist; single grain; 
loose; neutral; gradual smooth boundary. 

C2—27 to 34 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; few fine 
prominent reddish yellow (7.5YR 6/6 moist) mottles; 
single grain; loose; mildly alkaline; gradual smooth 
boundary. 

C3—34 to 50 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; common 
medium prominent reddish yellow (7.5YR 6/6 moist) 
mottles; single grain; loose; thin strata of silty 
material; mildly alkaline; gradual smooth boundary. 

С4—50 to 60 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; many medium 
prominent strong brown (7.5YR 4/6 moist) mottles; 
single grain; loose; thin strata of silty material; 
mildly alkaline. 


The mollic epipedon ranges from 10 to 20 inches in 
thickness. The depth to carbonates is typically more 
than 60 inches, but some pedons may have thin layers 
that contain carbonates. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is loamy fine sand or fine sandy 
loam. The AC horizon has value of 3 to 5 (2 or 3 moist) 
and chroma of 2. It is loamy fine sand or fine sandy 
loam. The C horizon has value of 6 to 8 (5 to 7 moist) 
and chroma of 2 or 3. It is coarse sand, fine sand, or 
loamy fine sand. Н has brownish, reddish, or yellowish 
mottles. It has strata of coarser or finer textured 
sediments. 


Boelus Series 


The Boelus series consists of very deep, well drained 
soils on uplands and stream terraces. These soils 
formed in sandy eolian material over loamy sediments. 
Permeability is rapid in the sandy upper part and 
moderate in the loamy lower part. Slopes range from 0 
to 11 percent. 

Boelus soils are commonly adjacent to Loretto, 
Moody, Nora, Ortello, Paka, and Thurman soils. Loretto, 
Nora, Moody, Paka, and Ortello soils are in landscape 
positions similar to those of the Boelus soils. Loretto 
Soils have less sand in the upper part of the solum than 
the Boelus soils. Nora, Moody, and Paka soils have 
more clay in the surface soil and the upper part of the 
subsoil than the Boelus soils. Ortello soils have more 
sand in the lower part of the profile than the Boelus 
Soils. Thurman soils have sandy material throughout. 
They are somewhat excessively drained. They are 
higher on the landscape than the Boelus soils. 
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Typical pedon of Boelus loamy sand, 2 to 6 percent 
slopes, 1,230 feet south and 900 feet east of the 
northwest corner of sec. 15, T. 29 N., R. 8 W. 


Ap—0 to 6 inches; grayish brown (10YR 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak very fine crumb structure; soft, very friable; 
medium acid; abrupt smooth boundary. 

А—6 to 11 inches; dark grayish brown (10YR 4/2) 
loamy sand, very dark grayish brown (10YR 3/2) 
moist; weak very fine crumb structure; soft, very 
friable; medium acid; clear wavy boundary. 

Bw1—11 to 24 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; weak 
very fine crumb structure; soft, very friable; slightly 
acid; clear wavy boundary. 

2Bw2—24 to 32 inches; pale brown (10YR 6/3) silty 
clay loam, brown (10YR 5/3) moist; moderate 
medium and fine subangular blocky structure; hard, 
firm; neutral; gradual wavy boundary. 

2Bw3—32 to 40 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, grayish brown (2.5Y 5/2) moist; 
weak medium prismatic structure; slightly nard, 
friable; neutral; gradual wavy boundary. 

2C—40 to 60 inches; light gray (2.5Y 7/2) silt loam, 
grayish brown (2.5Y 5/2) moist; massive; slightly 
hard, friable; neutral. 


The thickness of the mollic epipedon ranges from 10 
to 20 inches. Depth to the 2B horizon ranges from 20 to 
40 inches. The thickness of the solum ranges from 32 
to 60 inches. The depth to free carbonates ranges from 
36 to more than 60 inches. 

The A horizon has value of 3 to 5 (2 to 4 moist) and 
chroma of 1 to 3. It is typically loamy sand, but the 
range includes loamy fine sand. The Bw horizon has 
value of 5 or 6 (4 or 5 moist) and chroma of 2 or 3. It is 
typically loamy sand, but the range includes loamy fine 
sand and sand. The 2B horizon has hue of 10YR or 
2.5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 to 
4. It is typically silty clay loam, but the range includes 
sandy clay loam, silt loam, and loam. The 2C horizon 
has hue of 10YR, 2.5Y, or 5Y, value of 5 to 7 (4 to 6 
moist and chroma of 2 to 4. It is typically silt loam, but 
the range includes silty clay loam, sandy clay loam, 
loam, and very fine sand. 


Bristow Series 


The Bristow series consists of shallow, well drained, 
slowly permeable soils on uplands. These soils formed 
in light colored, calcareous shale bedrock. Slopes range 
from 11 to 60 percent. 

Bristow soils are commonly adjacent to Gavins, 
Labu, Lynch, Sansarc, and Verdel soils. Gavins soils 
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are less than 20 inches deep over siltstone bedrock. 
They contain less clay than the Bristow soils. Also, they 
are lower on the landscape. Labu and Lynch soils are 
20 to 40 inches deep over shale bedrock. Sansarc soils 
are less than 20 inches deep over dark shale bedrock. 
They contain less gypsum than the Bristow soils. Labu 
and Sansarc soils are slightly higher on the landscape 
than the Bristow soils. Lynch soils are slightly lower on 
the landscape than the Bristow soils. Verdel soils have 
a thick mollic epipedon. They have shale bedrock at a 
depth of more than 60 inches. They are on the lower 
foot slopes and stream terraces. 

Typical pedon of Bristow silty clay, 30 to 60 percent 
slopes, 930 feet east and 100 feet north of the 
southwest corner of sec. 33, Т. 33 N., R. 7 W. 


А1—0 to 3 inches; light olive brown (2.5Y 5/4) silty clay, 
olive brown (2.5Y 4/4) moist; moderate medium 
subangular blocky structure parting to weak fine 
granular; hard, firm; about 2 percent, by volume, 
shale channers; common very fine roots; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

A2—3 to 6 inches; light olive brown (2.5Y 5/4) silty clay, 
olive brown (2.5Y 4/4) moist; moderate coarse 
subangular blocky structure; hard, firm; about 2 
percent, by volume, shale channers; common very 
fine roots; strong effervescence; moderately 
alkaline; clear wavy boundary. 

C—6 to 16 inches; light yellowish brown (2.5Y 6/4) clay, 
light olive brown (2.5Y 5/4) moist; massive parting 
to weak thin platy structure; very hard, very firm; 
about 30 percent, by volume, shale channers; 
accumulations of calcium carbonate and gypsum; 
few very fine roots; violent effervescence; 
moderately alkaline; clear wavy boundary. 

Cr—16 to 60 inches; pale yellow (2.5Y 7/4) shale 
bedrock, light olive brown (2.5Y 5/4) moist; massive 
parting to strong coarse shale fragments; 
accumulations of calcium carbonate and gypsum in 
the seams and fractures of the shale; strong 
effervescence; moderately alkaline. 


The depth to shale bedrock ranges from 5 to 20 
inches. The calcium carbonate equivalent ranges from 
15 io 25 percent. The content of carbonate-free clay 
ranges from 38 to 55 percent in the control section. 

The A horizon has hue of 10YR or 2.5Y, value of 4 to 
6 (3 to 5 moist), and chroma of 3 or 4. It is dominantly 
silly clay, but the range includes clay. The C and Cr 
horizons have hue of 10YR or 2.5Y, value of 6 to 8 (4 
to 6 moist), and chroma of 4 to 6. Accumulations of 
calcium carbonate and gypsum are in the seams and 
fractures. 


Soil Survey 


Brunswick Series 


The Brunswick series consists of moderately deep, 
well drained, moderately rapidly permeable soils on 
uplands. These soils formed in material weathered from 
weakly cemented sandstone bedrock. Slopes range 
from 6 to 30 percent. 

Brunswick soils are commonly adjacent to Crofton, 
Mariaville, Meadin, Paka, and Thurman soils. Crofton 
and Mariaville soils are in landscape positions similar to 
those of the Brunswick soils. Crofton soils formed in 
deep, calcareous, silty material. Mariaville soils contain 
more clay than the Brunswick soils. They have soft 
siltstone bedrock at a depth of 10 to 20 inches. Meadin 
and Thurman soils are higher on the landscape than the 
Brunswick soils. Meadin soils have gravelly coarse sand 
at a depth of 8 to 20 inches. Thurman soils have a very 
deep, sandy profile. Paka soils are in the slightly higher 
positions on the landscape. They have more clay 
throughout than the Brunswick soils. They have a mollic 
epipedon. 

Typical pedon of Brunswick fine sandy loam, in an 
area of Brunswick-Paka complex, 15 to 30 percent 
slopes; 1,800 feet east and 550 feet north of the 
southwest corner of sec. 22, T. 29 N., R. 7 W. 


A—0 to 5 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; slightly hard, 
friable; slightly acid; clear smooth boundary. 

Bw—-5 to 10 inches; grayish brown (10YR 5/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure; slightly 
hard, friable; slightly acid; clear smooth boundary. 

BC—10 to 16 inches; light gray (10YR 7/2) fine sandy 
loam, light brownish gray (10YR 6/2) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; neutral; 
gradual smooth boundary. 

C—16 to 36 inches; light gray (2.5Y 7/2) fine sandy 
loam, light brownish gray (2.5Y 6/2) moist; weak 
coarse prismatic structure; soft, very friable; neutral; 
gradual wavy boundary. 

Cr—36 to 60 inches; white (БҮ 8/2), weakly cemented 
sandstone bedrock that crushes to loamy fine sand, 
light gray (5Y 7/2) moist; neutral. 


The thickness of the solum ranges from 12 to 28 
inches. The depth to bedrock ranges from 20 to 40 
inches. 

The A horizon has hue of 10YR or 2.5Y, value of 4 to 
6 (3 or 4 moist), and chroma of 1 or 2. It is typically fine 
sandy loam, but the range includes loam and loamy fine 
sand. The Bw and BC horizons have hue of 10YR or 
2.5Y, value of 5 to 8 (4 to 6 moist), and chroma of 2 or 
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3. They are typically fine sandy loam, but the range 
includes loamy very fine sand and loam that averages 
less than 18 percent clay. The C horizon has hue of 
10YR, 2.5Y, or 5Y, value of 6 to 8 (5 to 7 moist), and 
chroma of 2 or 3. It ranges from fine sandy loam to fine 
sand. The Cr horizon has colors similar to those of the 
C horizon. It is weakly cemented sandstone bedrock 
that crushes to loamy fine sand or fine sand. 


Butler Series 


The Butler series consists of very deep, somewhat 
poorly drained, slowly permeable soils on uplands. 
These soils formed in loess. Slopes range from O to 2 
percent. 

Butler soils are commonly adjacent to Fillmore, Scott, 
and Trent soils. Fillmore and Scott soils are somewhat 
poorly drained and poorly drained. They have an E 
horizon. They are lower on the landscape than the 
Butler soils. Trent soils are well drained and moderately 
well drained. They have less clay in the B horizon than 
the Butler soils. 

Typical pedon of Butler silt loam, 0 to 2 percent 
slopes, 385 feet north and 1,840 feet west of the 
southeast corner of sec. 25, T. 29 N., R. 3 W. 


Ap—O to 7 inches; dark gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) moist; moderate very fine 
granular structure; slightly hard, friable; medium 
acid; abrupt smooth boundary. 

A—7 to 14 inches; dark gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) moist; moderate fine granular 
structure; slightly hard, friable; medium acid; abrupt 
smooth boundary. 

Bt1—14 to 26 inches; very dark gray (10YR 3/1) silty 
clay, black (10YR 2/1) moist; moderate very fine 
and fine angular blocky structure; very hard, very 
firm; few fine faint pellets of manganese; slightly 
acid; gradual wavy boundary. 

Bt2—26 to 51 inches; dark gray (10YR 4/1) silty clay, 
black (10 YR 2/1) moist; moderate fine prismatic 
structure parting to moderate medium and fine 
angular blocky; very hard, very firm; few fine faint 
pellets of manganese; slightly acid; gradual wavy 
boundary. 

BC—51 to 60 inches; light brownish gray (10YR 6/2) 
silty clay, dark grayish brown (10YR 4/2) moist; 
common medium distinct yellowish brown (10YR 5/4 
moist) mottles; moderate medium prismatic 
structure parting to weak medium angular blocky; 
very hard, very firm; neutral. 


The thickness of the solum ranges from 50 to more 
than 60 inches. 
The A horizon has value of 4 or 5 (2 or 3 moist) and 
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chroma of 1 or 2. It is silt loam or silty clay loam. A few 
pedons have an E horizon of gray or light gray silt loam 
that is 1 to 3 inches thick. The Bt horizon has value of 3 
or 4 (2 or 3 moist) and chroma of 1 or 2. It is silty clay 
or clay. The BC horizon has hue of 10YR, 2.5Y, or 5Y, 
value of 4 to 6 (3 or 4 moist), and chroma of 1 or 2. 


Coleridge Series 


The Coleridge series consists of very deep, 
somewhat poorly drained, moderately slowly permeable 
soils on bottom land. These soils formed in silty 
alluvium. Slopes range from 0 to 2 percent. 

Coleridge soils are commonly adjacent to Aowa, 
Gibbon, Kezan, and Shell soils. Aowa soils are 
calcareous and well drained. They are stratified in the 
upper part. Aowa and Shell soils are slightly higher on 
the landscape than the Coleridge soils. Shell soils are 
well drained. Gibbon soils have a thinner dark surface 
layer than the Coleridge soils. They are calcareous at 
the surface. Kezan soils have a calcareous, stratified 
surface layer. They are poorly drained. 

Typical pedon of Coleridge silt loam, 0 to 2 percent 
slopes, 1,760 feet east and 230 feet south of the 
northwest corner of sec. 27, T. 29 N., R. З W. 


Ap—O0 to 7 inches; dark gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) moist; moderate very fine 
granular structure; slightly hard, friable; slightly acid; 
abrupt smooth boundary. 

A1—7 to 21 inches; very dark gray (10YR 3/1) silt loam, 
black (10YR 2/1) moist; moderate fine granular 
structure; slightly hard, friable; slightly acid; gradual 
wavy boundary. 

A2—21 to 27 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark gray (10YR 3/1) moist, 
very dark grayish brown (10YR 3/2) crushed and 
moist; moderate medium granular structure; hard, 
firm; slightly acid; clear wavy boundary. 

A3—27 1o 36 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark grayish brown (10YR 3/2) 
moist; few fine prominent strong brown (7.5YR 5/6 
moist) mottles; weak fine subangular blocky 
structure; hard, firm; slightly acid; clear wavy 
boundary. 

Bw—36 to 45 inches; light gray (2.5Y 7/2) silty clay 
loam, grayish brown (2.5Y 5/2) moist; common 
medium prominent reddish yellow (7.5YR 6/6 moist) 
mottles; weak fine prismatic structure parting to 
weak medium subangular blocky; hard, firm; neutral; 
clear wavy boundary. 

Cg—45 to 60 inches; light gray (2.5Y 7/2) silty clay 
loam, light brownish gray (2.5Y 6/2) moist; many 
medium prominent brownish yellow (10YR 6/6 
moist) mottles; massive; hard, firm; many fine soft 
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masses and streaks of lime; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 30 to 60 
inches. The mollic epipedon is 30 to 45 inches thick. 
Calcium carbonates are commonly at a depth of 40 to 
60 inches but do not occur in the solum. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is silt loam or silly clay loam. The 
Cg horizon has hue of 10YR to 5Y, value of 5 to 7 (4 to 
6 moist), and chroma of 1 or 2. It is silty clay loam or 
silty loam. Some pedons have a layer of fine sandy 
loam to silty clay below a depth of 4 feet. Distinct and 
prominent mottles are in the lower part of the A horizon 
and in the Bw and Cg horizons. 


Crofton Series 


The Crofton series consists of very deep, well 
drained, moderately permeable soils on uplands. These 
soils formed in silty, calcareous loess (fig. 17). Slopes 
range from 2 to 60 percent. 

Crofton soils are commonly adjacent to Alcester, 
Moody, and Nora soils. Alcester soils have a mollic 


epipedon. They are on the lower parts of the landscape. 


Moody and Nora soils have a mollic epipedon and a 
cambic horizon. They do not have calcium in the upper 
part of the profile. Moody soils are higher on the 
landscape than the Crofton soils. Nora soils are 
generally lower on the landscape than the Crofton soils. 

Typical pedon of Crofton silt loam, 15 to 30 percent 
slopes, 830 feet east and 1,050 feet south of the 
northwest corner of sec. 8, T. 30 N., R. 5 W. 


A—0 to 6 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
fine granular structure; slightly hard, friable; few fine 
concretions of lime; strong effervescence; 
moderately alkaline; clear smooth boundary. 

AC—6 to 11 inches; brown (10YR 5/3) silt loam, dark 
grayish brown (10YR 4/2) moist; weak fine 
subangular blocky structure; slightly hard, friable; 
common fine and medium concretions of lime; 
strong effervescence; moderately alkaline; clear 
smooth boundary. 

C1—11 to 26 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 5/3) moist; weak coarse prismatic 
structure; slightly hard, friable; common fine and 
medium concretions of lime; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C2—26 to 60 inches; very pale brown (10YR 7/3) silt 
loam, pale brown (10YR 6/3) moist; few fine 
prominent reddish yellow (7.5YR 6/6 moist) relict 
mottles; massive; slightly hard, friable; few fine 
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concretions of lime; violent effervescence; 
moderately alkaline. 


The depth to lime ranges from 0 to 8 inches. Few to 
many fine or medium concretions of carbonates are 
throughout the profile. 

The A horizon has value of 4 to 6 (3 or 4 moist) and 
chroma of 2 or 3. The AC horizon has colors 
intermediate between those of the A and C horizons. 
The C horizon has hue of 2.5Y or 10YR, value of 5 to 7 
(4 to 6 moist), and chroma of 2 to 4. 


Elsmere Series 


The Elsmere series consists of very deep, somewhat 
poorly drained, rapidly permeable soils on high bottom 
land and in sandhill valleys. These soils formed in 
sandy alluvium. Slopes range from 0 to 2 percent. 

Elsmere soils are commonly adjacent to Boel and 
Orwet soils. Boel soils are stratified. They are in the 
lower areas of bottom land. Orwet soils are poorly 
drained. They are slightly lower on the landscape than 
the Elsmere soils. 

Typical pedon of Elsmere loamy fine sand, 0 to 2 
percent slopes, 1,420 feet north and 160 feet west of 
the southeast corner of sec. 25, T. 29 N., R. 6 W. 


А1—0 to 8 inches; dark gray (10YR 4/1) loamy fine 
sand, black (10YR 2/1) moist; weak fine granular 
structure; soft, very friable; slightly acid; clear wavy 
boundary. 

A2—8 to 19 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark grayish brown (10YR 
3/2) moist; weak fine granular structure; soft, very 
friable; neutral; clear wavy boundary. 

AC—19 to 25 inches; grayish brown (10YR 5/2) loamy 
fine sand, dark grayish brown (10YR 4/2) moist; few 
fine prominent strong brown (7.5YR 5/6 moist) 
mottíes; weak medium prismatic structure; soft, very 
friable; neutral; clear wavy boundary. 

С1—25 to 34 inches; light brownish gray (10YR 6/2) 
loamy fine sand, dark grayish brown (10YR 4/2) 
moist; many medium prominent brown (7.5 YR 4/4 
moist) mottles; single grain; loose; neutral; gradual 
wavy boundary. 

C2—34 to 60 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 5/3) moist; common medium distinct 
brown (7.5YR 4/4 moist) mottles; single grain; 
loose; neutral. 


The thickness of the solum ranges from 16 to 36 
inches. The thickness of the mollic epipedon ranges 
from 10 to 20 inches. 

The A horizon is typically loamy fine sand, but the 
range includes loamy sand and fine sandy loam. This 
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Figure 17.—Profile of a Crofton silt loam. 
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horizon has value of 4 or 5 (2 or 3 moist) and chroma 
of 1 or 2. The AC horizon has value of 5 or 6 (3 or 4 
moist) and chroma of 1 or 2. It is typically loamy fine 
sand, but the range includes loamy sand and fine sand. 
The C horizon has value of 5 to 7 (4 or 5 moist) and 
chroma of 2 or 3. It is typically fine sand, but the range 
includes loamy sand, loamy fine sand, and sand. 


Eltree Series 


The Eltree series consists of very deep, well drained, 
moderately permeable soils on upiands or foot slopes. 
These soils formed in loamy colluvial and alluvial 
sediments. Slopes range from 0 to 6 percent. 

Eltree soils are commonly adjacent to Crofton, 
Gavins, Labu, Lynch, and Nora soils. Crofton, Gavins, 
Labu, Lynch, and Nora soils are higher on the 
landscape than the Eltree soils. Crofton, Gavins, Labu, 
and Lynch soils do not have a mollic epipedon. Crofton 
and Gavins soils are generally on the steeper slopes. 
Gavins soils are shallow to soft, calcareous siltstone 
bedrock. Labu and Lynch soils have more clay in the 
control section than the Eltree soils. They are 
moderately deep over shale bedrock. Nora soils have a 
mollic epipedon less than 20 inches thick. They 
generally have carbonates at a lower depth than the 
Eltree soils. 

Typical pedon of Eltree silt loam, 0 to 2 percent 
slopes, 3,750 feet north and 130 feet west of the 
southeast corner of sec. 13, T. 33 N., R. 5 W. 


Ар—0 to 4 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
very fine granular structure; slightly hard, friable; 
mildly alkaline; abrupt smooth boundary. 

А1—4 to 10 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
fine subangular blocky structure parting to weak 
very fine granular; slightly hard, friable; mildly 
alkaline; clear wavy boundary. 

A2—10 to 16 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure parting to 
weak very fine granular; slightly hard, friable; slight 
effervescence; moderately alkaline; clear wavy 
boundary. 

A3—16 to 25 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse subangular blocky structure parting to 
weak very fine granular; slightly hard, friable; strong 
effervescence; few fine streaks of soft lime; 
moderately alkaline; clear wavy boundary. 

Bwk—25 to 42 inches; light brownish gray (10YR 6/2) 
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silt loam, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure; slightly 
hard, friable; violent effervescence; few fine streaks 
of soft lime; moderately alkaline; gradual wavy 
boundary. 

C—42 to 60 inches; light brownish gray (10YR 6/2) silt 
loam, grayish brown (10YR 5/2) moist; massive; 
strong effervescence; common fine streaks of soft 
lime; moderately alkaline. 


The thickness of the solum ranges from 35 to 60 
inches. The thickness of the mollic epipedon ranges 
from 20 to 40 inches. Carbonates are at a depth of 0 to 
15 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 to 3. It is dominantly silt loam, but the 
range includes very fine sandy loam and loam. The Bw 
horizon has value of 5 to 7 (3 to 5 moist) and chroma of 
2 to 4. It has textures similar to those of the A horizon. 
The C horizon has value of 6 or 7 (5 or 6 moist) and 
chroma of 2 to 4. It is silt loam, loam, or silty clay loam. 


Fillmore Series 


The Fillmore series consists of very deep, somewhat 
poorly drained, very slowly permeable soils in upland 
depressions. These soils formed in loess. Slopes are 0 
to 1 percent. 

Fillmore soils are commonly adjacent to Moody and 
Trent soils. Moody and Trent soils contain less clay in 
the subsoil than the Fillmore soils. Moody soils are well 
drained. They are higher on the landscape than the 
Fillmore soils. Trent soils are well drained and 
moderately well drained. They are slightly higher on the 
landscape than the Fillmore soils. 

Typical pedon of Fillmore silt loam, 0 to 1 percent 
slopes, 2,040 feet west and 60 feet south of the 
northeast corner of sec. 10, T. 29 N., R. 3 W. 


Ap—0 to 6 inches; gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; moderate very fine granular 
structure; slightly hard, friable; medium acid; abrupt 
smooth boundary. 

A—6 to 10 inches; gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; moderate very fine granular 
structure; slightly hard, friable; medium acid; abrupt 
smooth boundary. 

E—10 to 15 inches; light gray (10YR 6/1) silt loam, gray 
(10YR 5/1) moist; moderate thin platy structure; 
slightly hard, friable; medium acid; abrupt smooth 
boundary. 

Bt1—15 to 30 inches; dark gray (10YR 4/1) silty clay, 
very dark gray (10YR 3/1) moist; strong medium 
prismatic structure parting to strong medium angular 
blocky; very hard, very firm; few hard pellets of iron 
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and manganese 1 to 2 millimeters in size; medium 
acid; gradual smooth boundary. 

Bt2—30 to 40 inches; gray (10YR 5/1) silty clay, dark 
gray (10YR 4/1) moist; moderate medium prismatic 
structure parting to moderate medium angular 
blocky; very hard, very firm; few hard pellets of iron 
and manganese 1 to 2 millimeters in size; neutral; 
gradual smooth boundary. 

BC—40 to 50 inches; grayish brown (10YR 5/2) silty 
clay, dark grayish brown (10YR 4/2) moist; weak 
medium prismatic structure parting to weak medium 
angular blocky; very hard, very firm; few hard 
pellets of iron and manganese 1 to 2 millimeters in 
size; neutral; gradual smooth boundary. 

C—50 to 60 inches; light brownish gray (10YR 6/2) silty 
clay, grayish brown (10YR 5/2) moist; weak medium 
prismatic structure; very hard, very firm; neutral. 


The thickness of the solum ranges from 45 to 70 
inches. The depth to carbonates is typically more than 
60 inches, but some pedons have carbonates at a 
depth of 45 to 60 inches. The mollic epipedon extends 
into the upper part of the Bt horizon. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is mostly silt loam, but in some 
pedons it is silty clay loam. The E horizon has value of 
5 or 6 (4 or 5 moist) and chroma of 1. The Bt horizon 
has value of 3 to 5 (2 to 4 moist) and chroma of 1 or 2. 
It is typically silty clay, but the range includes clay. The 
BC horizon has hue of 10YR or 2.5Y, value of 5 or 6 (3 
to 5 moist), and chroma of 2 or 3. The C horizon has 
hue of 10YR or 2.5Y, value of 5 to 7 (4 to 6 moist), and 
chroma of 2 to 4. 


Gavins Series 


The Gavins series consists of shallow, well drained, 
moderately permeable soils on uplands. These soils 
formed in sediments weathered from soft siltstone 
bedrock. Slopes range from 11 to 60 percent. 

Gavins soils are commonly adjacent to Bristow, 
Mariaville, Redstoe, and Sansarc soils. Bristow and 
Sansarc soils formed in Pierre shale. They contain more 
clay than the Gavins soils. Bristow, Sansarc, and 
Redstoe soils are higher on the landscape than the 
Gavins soils. Mariaville soils have a calcium carbonate 
equivalent of less than 15 percent. Redstoe soils are 
moderately deep over siltstone bedrock. They have a 
mollic epipedon. 

Typical pedon of Gavins silt loam, in an area of 
Redstoe-Gavins complex, 11 to 30 percent slopes; 
2,975 feet west and 850 feet south of the northeast 
corner of sec. 20, T. 33 N., R. 2 W. 


A—O to 4 inches; dark grayish brown (10YR 4/2) silt 
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loam, very dark grayish brown (10YR 3/2) moist; 
weak very fine granular structure; slightly hard, 
friable; few small fragments of soft siltstone; violent 
effervescence; about 30 percent calcium carbonate 
equivalent; moderately alkaline; clear smooth 
boundary. 

AC—4 to 9 inches; light brownish gray (10YR 6/2) silt 
loam, grayish brown (10YR 5/2) moist; weak very 
fine subangular blocky structure; slightly hard, 
friable; few fragments of soft siltstone; violent 
effervescence; about 40 percent calcium carbonate 
equivalent; moderately alkaline; gradual wavy 
boundary. 

C—9 to 14 inches; white (10YR 8/2) silt loam, very pale 
brown (10YR 7/3) moist; massive; slightly hard, 
friable; many fragments of soft siltstone; violent 
effervescence; about 60 percent calcium carbonate 
equivalent; moderately alkaline; gradual wavy 
boundary. 

Cr—14 to 60 inches; white (10YR 8/2), soft siltstone 
bedrock, very pale brown (10YR 7/3) moist; 
massive; hard, firm; seams or bands of gypsum 
between bedding planes; violent effervescence; 
about 70 percent calcium carbonate equivalent; 
moderately alkaline. 


Fragments of soft siltstone are throughout the solum. 
The depth to siltstone bedrock ranges from 10 to 20 
inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. The AC horizon has value of 5 to 7 (4 
to 6 moist) and chroma of 2 to 4. It is silty clay loam or 
silt loam. The C horizon has hue of 10YR or 2.5Y, value 
of 5 to 8 (5 to 7 moist), and chroma of 1 to 5. It is silt 
loam or loam. The Cr horizon is siltstone bedrock that is 
soft when moist but hard when dry. Seams of gypsum, 
ranging from 0.25 to 0.75 inch in thickness, are on 
some fracture planes. 


Gibbon Series 


The Gibbon series consists of very deep, somewhat 
poorly drained, moderately slowly permeable soils on 
bottom land. These soils formed in calcareous alluvium. 
Slopes range from 0 to 2 percent. 

Gibbon soils are commonly adjacent to Kezan, Ord, 
and Shell soils. Kezan and Ord soils are in landscape 
positions similar to those of the Gibbon soils. Shell soils 
are in the slightly higher landscape positions. Kezan 
soils are poorly drained. Ord soils contain less clay in 
the upper part of the profile than the Gibbon soils. They 
are sandy in the lower part. Shell soils are well drained. 
They have a mollic epipedon that is more than 20 
inches thick. 

The Gibbon soils in this county are taxadjuncts 
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because they have brighter colors than are typical for 
the series and because they do not have mottles 
directly below the mollic epipedon. These differences, 
however, do not affect the use and management of the 
soils. 

Typical pedon of Gibbon silt loam, 0 to 2 percent 
slopes, 2,110 feet east and 105 feet north of the 
southwest corner of sec. 34, T. 29 N., R. 5 W. 


Ap—O to 6 inches; dark gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) moist; weak very fine granular 
structure; slightly hard, friable; strong 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

A—6 to 12 inches; dark gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) moist; moderate fine granular 
structure; slightly hard, friable; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

AC—12 to 18 inches; gray (10YR 5/1) silty clay loam, 
very dark gray (10YR 3/1) moist; weak fine 
subangular blocky structure; slightly hard, friable; 
violent effervescence; moderately alkaline; gradual 
smooth boundary. 

C1—18 to 29 inches; light gray (10YR 7/1) silty clay 
loam, gray (10YR 5/1) moist; massive; slightly hard, 
friable; few accumulations of lime; violent 
effervescence; moderately alkaline; gradual smooth 
boundary. 

C2—29 to 35 inches; light gray (10YR 7/1) silty clay 
loam, gray (10YR 5/1) moist; common medium 
prominent strong brown (7.5YR 5/6 moist) mottles; 
massive; hard, firm; few accumulations of lime; 
strong effervescence; moderately alkaline; few thin 
strata of dark material; gradual smooth boundary. 

C3—35 to 60 inches; light gray (5Y 7/1) silty clay loam, 
gray (10YR 5/1) moist; few fine prominent strong 
brown (7.5YR 5/6 moist) mottles; massive; hard, 
firm; few fine concretions of lime; strong 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 12 to 28 
inches. The thickness of the mollic epipedon ranges 
from 10 to 20 inches. The depth to carbonates is less 
than 10 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is typically silt loam, but the range 
includes silty clay loam, loam, and very fine sandy 
loam. The AC horizon has colors intermediate between 
those of the A and C horizons. The C horizon has hue 
of 10YR to 5Y, value of 5 to 8 (4 to 6 moist), and 
chroma of 1 or 2. It is typically silty clay loam or silt 
loam, but the range includes very fine sandy loam and 
fine sandy loam. 
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Hobbs Series 


The Hobbs series consists of very deep, well 
drained, moderately permeable soils on bottom land. 
These soils formed in stratifíed alluvium. Slopes range 
from 0 to 2 percent. 

Hobbs soils are commonly adjacent to Alcester, 
Aowa, Coleridge, and Shell soils. Alcester and 
Coleridge soils are not stratified. Alcester, Coleridge, 
and Shell soils have a mollic epipedon more than 20 
inches thick. Coleridge soils are somewhat poorly 
drained. Aowa soils are calcareous in the upper part of 
the profile. Shell soils are slightly higher on the 
landscape than the Hobbs soils. 

Typical pedon of Hobbs silt loam, 0 to 2 percent 
slopes, 2,600 feet south and 75 feet west of the 
northeast corner of sec. 24, T. S3 N., R. 2 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; slightly hard, friable; 
neutral; clear smooth boundary. 

C—7 to 35 inches; stratified grayish brown (10YR 5/2) 
and light brownish gray (10YR 6/2) silt loam, very 
dark grayish brown (10YR 3/2) and dark grayish 
brown (10YR 4/2) moist; weak thin platy structure; 
slightly hard, friable; neutral; clear smooth 
boundary. 

Ab—35 to 60 inches; very dark grayish brown (10YR 
3/2) silt loam, very dark brown (10YR 2/2) moist; 
weak fine and medium granular structure; slightly 
hard, friable; neutral. 


The profile is typically noncalcareous throughout. 
Some pedons have thin, recently deposited layers that 
contain small amounts of carbonates. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is dominantly silt loam, but the 


range includes silty clay loam and very fine sandy loam. 


The C horizon has strata of contrasting colors that have 
value of 4 to 7 (3 to 6 moist) and chroma of 1 to 3. 
Some pedons have strata that have higher or lower 
value. The C horizon typically is silt loam, but the range 
includes silty clay loam and very fine sandy loam. 
Buried soils are common below a depth of 25 inches. 


Hord Series 


The Hord series consists of very deep, well drained, 
moderately permeable soils on stream terraces. These 
soils formed in loess and silty alluvium. Slopes range 
from 0 to 2 percent. 

Hord soils are commonly adjacent to Alcester, Aowa, 
Gibbon, Hobbs, and Shell soils. Alcester soils are on 
foot slopes. Aowa and Hobbs soils are stratified. They 
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do not have a B horizon or a mollic epipedon. Aowa 
soils are calcareous. They are lower on the landscape 
than the Hord soils. Gibbon and Shell soils are slightly 
lower on the landscape than the Hord soils. Gibbon 
soils have a mollic epipedon less than 20 inches thick. 
They are somewhat poorly drained. Shell soils are 
stratified below a depth of 24 inches. They do not have 
a B horizon. 

Typical pedon of Hord silt loam, 0 to 2 percent 
slopes, 900 feet north and 105 feet east of the 
southwest corner of sec. 19, T. 30 N., R. 4 W. 


Ap—0 to 7 inches; dark grayish brown (10 YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak fine 
granular structure; slightly hard, friable; many very 
fine roots; neutral; abrupt smooth boundary. 

A—7 to 17 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak 
medium and fine granular structure; slightly hard, 
friable; common very fine roots; neutral; clear 
smooth boundary. 

Bw—17 to 27 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure; slightly 
hard, friable; few very fine roots; neutral; clear 
smooth boundary. 

BC—27 to 46 inches; grayish brown (10YR 5/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; few very 
fine roots; neutral; clear smooth boundary. 

C—46 to 60 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure; slightly hard, friable; few 
fine streaks of carbonates; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 24 to 60 
inches. The thickness of the mollic epipedon ranges 
from 20 to 40 inches. The mollic epipedon extends into 
the Bw horizon. The depth to carbonates ranges from 
24 to 48 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. The Bw horizon has colors similar to 
those of the A horizon. It is silt loam or silty clay loam. 
The BC horizon has value of 4 to 6 (3 to 5 moist) and 
chroma of 2 or 3. It is loam, silt loam, or silty clay loam. 
The C horizon has value of 4 to 7 (3 to 5 moist) and 
chroma of 2 or 3. It is typically silt loam, but the range 
includes silty clay loam and very fine sandy loam. 


Inavale Series 


The Inavale series consists of very deep, excessively 
drained, rapidly permeable soils on bottom land. These 
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soils formed in sandy alluvium. Slopes range from 0 to 
2 percent. 

Inavale soils are commonly adjacent to Barney, Boel, 
Ord, and Orwet soils. Barney and Orwet soils are lower 
on the landscape than the Inavale soils. They are very 
poorly drained and poorly drained. Boel and Ord soils 
have a mollic epipedon. They are somewhat poorly 
drained. They are slightly lower on the landscape than 
the Inavale soils. Ord soils have more silt and clay in 
the upper part of the control section than the Inavale 
soils. 

Typical pedon of Inavale fine sand, O to 2 percent 
slopes, 2,250 feet east and 800 feet south of the 
northwest corner of sec. 20, T. 31 N., R. 6 W. 


А—0 to 5 inches; grayish brown (10YR 5/2) fine sand, 
dark grayish brown (10YR 4/2) moist; single grain; 
loose; neutral; clear smooth boundary. 

AC—5 to 14 inches; light brownish gray (10YR 6/2) fine 
sand, grayish brown (10YR 5/2) moist; single grain; 
loose; neutral; clear smooth boundary. 

C1—14 to 30 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; thin strata of 
lighter and darker colored fine sandy loam; single 
grain; loose; neutral; clear smooth boundary. 

C2—30 to 60 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; thin strata of 
lighter and darker colored fine sandy loam; single 
grain; loose; mildly alkaline. 


These soils do not typically have carbonates, but 
pedons on bottom land along the Missouri River have 
carbonates in some parts of the profile. 

The A horizon has value of 4 to 7 (3 to 5 moist) and 
chroma of 2 or 3. The texture ranges from sand to fine 
sandy loam. The AC and C horizons have value of 5 to 
8 (4 to 6 moist) and chroma of 2 or 3. They are typically 
fine sand, but the range includes loamy fine sand, 
loamy sand, and sand. The C horizon commonly has 
strata of finer textured material. 

The Inavale soils in map units Ih and іт are darker 
than is typical for the series. This difference, however, 
does not affect the use and management of the soils. 


Kezan Series 


The Kezan series consists of very deep, poorly 
drained, moderately permeable soils on bottom land. 
These soils formed in silty alluvial sediments. Slopes 
range from 0 to 2 percent. 

Kezan soils are commonly adjacent to Alcester, 
Aowa, Coleridge, and Shell soils. Alcester, Aowa, and 
Shell soils are well drained. Alcester soils have a thick, 
dark, noncalcareous A horizon. They are on foot slopes. 
Aowa and Shell soils are higher on the landscape than 
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the Kezan soils. Shell soils have a mollic epipedon that 
is more than 20 inches thick. Coleridge soils have a 
mollic epipedon that is more than 30 inches thick. They 
are somewhat poorly drained. 

The Kezan soils in this county are taxadjuncts 
because they are calcareous at the surface and are 
stratified in the surface layer and because they do not 
have the mollic colors that are typical for the series. 
These differences, however, do not affect the use and 
management of the soils. 

Typical pedon of Kezan silt loam, O to 2 percent 
slopes, 200 feet east and 2,600 feet north of the 
southwest corner of sec. 8, T. 30 N., R. 2 W. 


A—O to 10 inches; stratified grayish brown (10YR 5/2) 
and brown (10YR 5/3) silt loam, very dark grayish 
brown (10YR 3/2) and dark grayish brown (10YR 
4/2) moist; few fine prominent reddish brown (SYR 
4/4 moist) mottles; weak thin platy structure; slightly 
hard, friable; many fine roots; common fine streaks 
of soft lime; strong effervescence; moderately 
alkaline; clear smooth boundary. 

C—10 to 22 inches; stratified grayish brown (10YR 5/2) 
and light brownish gray (10YR 6/2) silt loam, very 
dark grayish brown (10YR 3/2) and dark grayish 
brown (10YR 4/2) moist; common medium 
prominent reddish brown (5YR 4/4 moist) mottles; 
weak thin platy structure; slightly hard, friable; 
common fine roots; strong effervescence; 
moderately alkaline; clear smooth boundary. 

Ab1—22 to 32 inches; dark gray (10YR 4/1) silt loam, 
black (10YR 2/1) moist, very dark gray (10YR 3/1) 
crushed and moist; moderate fine and very fine 
granular structure; slightly hard, friable; few fine 
roots; neutral; diffuse smooth boundary. 

Ab2-—32 to 48 inches; dark gray (10YR 4/1) silty clay 
loam, black (10YR 2/1) moist, very dark gray (10YR 
3/1) crushed and moist; few fine prominent reddish 
yellow (7.5 YR 6/6 moist) mottles; moderate fine 
granular structure; hard, firm; few fine roots; neutral; 
diffuse smooth boundary. 

C'—48 to 60 inches; dark gray (10YR 4/1) silty clay 
loam, very dark gray (10YR 3/1) moist; few fine 
prominent reddish brown (5YR 4/3 moist) mottles; 
massive; hard, firm; neutral. 


Free carbonates are typically at the surface, but they 
may also occur within a depth of 10 inches. 

The A horizon has hue of 10YR, value of 4 to 7 (2 to 
4 moist), and chroma of 2 or 3. It is mildly alkaline or 
moderately alkaline. It is dominantly silt loam, but the 
range includes silty clay loam and very fine sandy loam. 
The C horizon has hue of 10YR or 2.5Y, value of 4 to 6 
(8 or 4 moist), and chroma of 1 or 2. It typically has thin 
lenses of lighter and darker material. It is silt loam or 
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silty clay loam. The Ab horizon is below a depth of 20 
inches. It has value of 3 or 4 (2 or 3 moist) and chroma 
of 1. It is silt loam or silty clay loam. 


Labu Series 


The Labu series consists of moderately deep, well 
drained, slowly permeable soils on uplands. These soils 
formed in material weathered from dark shale bedrock 
(fig. 18). Slopes range from 6 to 30 percent. 

Labu soils are commonly adjacent to Bristow, Lynch, 
Sansarc, Verdel, and Verdigre soils. Bristow and Lynch 
soils formed in gypsiferous, light colored shale bedrock. 
They are slightly lower on the landscape than the Labu 
soils. Bristow soils are shallow over shale bedrock. 
Sansarc soils are shallow over dark shale bedrock. 
They are slightly higher on the landscape than the Labu 
soils. Verdel soils are very deep. They are lower on the 
landscape than the Labu soils. They have a thick mollic 
epipedon. Verdigre soils are deep. They have a mollic 
epipedon. They have less clay in the control section 
than the Labu soils. 

Typical pedon of Labu silty clay, in an area of Labu- 
Sansarc complex, 11 to 30 percent slopes; 630 feet 
south and 90 feet east of the northwest corner of sec. 
9, T. 32 N., R. 5 W. 


А—0 to 4 inches; dark grayish brown (2.5Y 4/2) silty 
clay, very dark grayish brown (2.5Y 3/2) moist; 
moderate fine subangular blocky structure parting to 
weak fine granular; hard, firm; many very fine roots; 
strong effervescence; moderately alkaline; clear 
smooth boundary. 

Bw1—4 to 8 inches; grayish brown (2.5Y 5/2) silty clay, 
dark grayish brown (2.5Y 4/2) moist; moderate 
medium prismatic structure parting to moderate fine 
subangular blocky; very hard, very firm; common 
very fine roots; strong effervescence; moderately 
alkaline; clear wavy boundary. 

Bw2—8 to 16 inches; light olive gray (5Y 6/2) clay, olive 
gray (5Y 4/2) moist; moderate medium prismatic 
structure parting to moderate fine angular blocky; 
very hard, very firm; few very fine roots; common 
pressure faces; dark organic stains on faces of 
peds; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

BC—16 to 25 inches; light olive gray (БҮ 6/2) clay, olive 
gray (БҮ 5/2) moist; weak coarse prismatic structure 
parting to weak coarse angular blocky; very hard, 
very firm; few very fine roots; common pressure 
faces; few medium soft accumulations of lime; 
violent effervescence; moderately alkaline; clear 
wavy boundary. 

C—25 to 34 inches; light olive gray (5Y 6/2) clay, olive 
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Figure 18.—Profile of a Labu silty clay. The bottom arrow marks 
the upper boundary of the bedded shale. Depth is marked in 
feet. 


gray (БҮ 5/2) moist; weak coarse prismatic structure 
parting to weak thin platy; very hard, very firm; 
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about 20 percent, by volume, shale channers; few 
very fine roots; common pressure faces; few 
accumulations of lime and gypsum; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

Cr—34 to 60 inches; light gray (БҮ 7/2) shale bedrock, 
olive gray (БҮ 5/2) moist; platy shale fragments; 
very hard, very firm; few accumulations of lime and 
gypsum; violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 16 to 28 
inches. The depth to shale bedrock ranges from 20 to 
40 inches. When the soils are dry, cracks commonly 
extend from the surface to the solum. 

The A horizon has hue of 10YR or 2.5Y, value of 4 to 
6 (3 or 4 moist), and chroma of 2 or 3. It is dominantly 
silty clay, but the range includes clay. The B horizon 
has hue of 10YR to 5Y, value of 5 or 6 (4 or 5 moist), 
and chroma of 2 to 4. It is silty clay or clay. The C 
horizon has hue of 10YR to 5Y, value of 5 to 7 (4 to 6 
moist), and chroma of 2 to 4. Some pedons have small 
accumulations of gypsum. The Cr horizon has hue of 
10YR to 5Y, value of 6 or 7 (4 to 6 moist), and chroma 
of 2 to 4. 


Longford Series 


The Longford series consists of very deep, well 
drained, slowly permeable soils on uplands. These soils 
formed in loess or alluvial sediments. Slopes range 
from 2 to 11 percent. 

Longford soils are commonly adjacent to Betts, 
Brunswick, Loretto, Moody, and Paka soils. Betts and 
Brunswick soils are lower on the landscape than the 
Longford soils. Betts soils have a few stones. They 
contain less clay than the Longford soils. They formed 
in glacial till. Brunswick soils are moderately deep. They 
contain more sand and less clay than the Longford 
soils. Loretto, Moody, and Paka soils have less clay in 
the control section than the Longford soils. They do not 
have pinkish colors. 

The Longford soils in this county are taxadjuncts 
because they do not have a mollic epipedon. This 
difference, however, does not affect the use and 
management of the soils. 

Typical pedon of Longford silty clay loam, 2 to 6 
percent slopes, eroded, 970 feet south and 355 feet 
west of the northeast corner of sec. 12, T. 29 N., R. 4 
W. 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; hard, firm; 
neutral; abrupt smooth boundary. 

Bt1—6 to 14 inches; brown (7.5YR 5/2) silty clay, dark 
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brown (7.5YR 4/4) moist; moderate fine angular 
blocky structure; very hard, very firm; neutral; clear 
wavy boundary. 

Bt2—14 to 28 inches; pinkish gray (7.5YR 6/2) silty 
clay, dark brown (7.5YR 4/4) moist; moderate 
medium angular blocky structure; very hard, very 
firm; neutral; gradual wavy boundary. 

BC—28 to 38 inches; pink (7.5YR 7/4) silty clay loam, 
brown (7.5YR 5/4) moist; weak medium prismatic 
Structure parting to weak coarse angular blocky; 
very hard, very firm; mildly alkaline; gradual wavy 
boundary. 

C—38 to 60 inches; pink (7.5YR 7/4) silty clay loam, 
brown (7.5YR 5/4) moist; massive; very hard, very 
firm; mildly alkaline. 


The thickness of the solum ranges from 38 to 45 
inches. The depth to free carbonates ranges from 36 to 
more than 60 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 2 or 3. It is typically silty clay loam, but the 
range includes loam and silt loam. The Bt horizon has 
value of 4 to 6 (3 to 5 moist) and chroma of 2 to 4. It is 
typically silty clay, but the range includes clay loam and. 
silty clay loam. The content of clay averages about 43 
percent but ranges from 35 to 45 percent. The C 
horizon has hue of 7.5YR or 10 YR, value of 5 to 7 (4 to 
6 moist), and chroma of 3 or 4. It is typically silty clay 
loam, but the range includes clay loam and loam. 


Loretto Series 


The Loretto series consists of very deep, well 
drained, moderately permeable soils on uplands. These 
soils formed in loamy eolian materials. Slopes range 
from 0 to 6 percent. 

Loretto soils are commonly adjacent to Bazile, 
Moody, Nora, Paka, and Trent soils. Bazile and Paka 
soils are lower on the landscape than the Loretto soils. 
Bazile soils have sandy material at a depth of 20 to 40 
inches. Paka soils formed in material weathered from 
siltstone bedrock. Moody, Nora, and Trent soils contain 
less sand in the control section than the Loretto soils. 
Trent soils have a mollic epipedon more than 20 inches 
thick. They are in swales or in the lower landscape 
positions. 

Typical pedon of Loretto fine sandy loam, 2 to 6 
percent slopes, 750 feet west and 120 feet north of the 
southeast corner of sec. 11, T. 29 N., R. 5 W. 


Ар—0 to 5 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak very fine granular structure; slightly hard, 
friable; medium acid; abrupt smooth boundary. 

A—5 to 10 inches; grayish brown (10YR 5/2) fine sandy 
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loam, very dark grayish brown (10YR 3/2) moist; 
moderate very fine granular structure; slightly hard, 
friable; slightly acid; clear wavy boundary. 

Bti—10 to 16 inches; brown (10 YR 5/3) loam, brown 
(10YR 4/3) moist; weak medium subangular blocky 
structure; slightly hard, friable; slightly acid; clear 
wavy boundary. 

Bt2—16 to 30 inches; pale brown (10YR 6/3) loam, 
brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; slightly hard, friable; 
neutral; gradual wavy boundary. 

BC-—30 to 38 inches; pale brown (10YR 6/3) loam, 
brown (10YR 5/3) moist; weak medium prismatic 
structure; slightly hard, friable; neutral; clear wavy 
boundary. 

C—38 to 60 inches; very pale brown (10YR 7/3) silt 
loam, pale brown (10YR 6/3) moist; few fine 
prominent yellowish brown (10YR 5/8 moist) relict 
mottles; massive; slightly hard, friable; common fine 
concretions of lime; violent effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 36 to 54 
inches. The depth to carbonates ranges from 25 to 54 
inches. The thickness of the mollic epipedon ranges 
from 7 to 20 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is typically fine sandy loam, but the 
range includes loam. The Bt horizon has value of 5 or 6 
(4 or 5 moist) and chroma of 2 or 3. It is typically loam, 
but the range includes silt loam and silty clay loam. It is 
20 to 35 percent clay. The C horizon has hue of 10YR 
or 2.5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 
to 4. It is typically silt loam, but the range includes loam 
and silty clay loam. 


Lynch Series 


The Lynch series consists of moderately deep, well 
drained, slowly permeable soils on uplands. These soils 
formed in material weathered from calcareous and 
gypsiferous shale bedrock. Slopes range from 6 to 30 
percent. 

Lynch soils are commonly adjacent to Brístow, Labu, 
Sansarc, and Verdel soils. Bristow and Sansarc soils 
are shallow over shale bedrock. Sansarc and Labu soils 
contain less calcium carbonate and gypsum than the 
Lynch soils. They formed in dark shale bedrock. 
Bristow, Labu, and Sansarc soils are slightly higher on 
the landscape than the Lynch soils. Verdel soils are 
very deep. They have a thick mollic epipedon. They are 
on the lower slopes and stream terraces. 

Typical pedon of Lynch silty clay, in an area of 
Lynch-Verdel complex, 6 to 11 percent slopes; 480 feet 


Soil Survey 


north and 210 feet west of the southeast corner of sec. 
8, T. 33 N., R. 8 W. 


Ар—0 to 5 inches; light brownish gray (2.5Y 6/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; weak fine 
subangular blocky structure parting to moderate fine 
granular; hard, firm; common very fine roots; violent 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

Bw—5 to 12 inches; light brownish gray (2.5Y 6/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; hard, firm; few very fine roots; 
violent effervescence; moderately alkaline; gradual 
wavy boundary. 

BC—12 to 20 inches; mixed light gray (2.5Y 7/2) and 
light yellowish brown (2.5Y 6/4) silty clay, dark 
grayish brown (2.5Y 4/2) and olive brown (2.5Y 4/4) 
moist; weak medium prismatic structure; hard, firm; 
few very fine roots; common seams and pockets of 
lime and gypsum; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

C—20 to 35 inches; mixed light olive gray (BY 6/2) and 
olive yellow (2.5Y 6/6) clay, mixed olive gray (bY 
4/2) and light olive brown (2.5Y 5/6) moist; massive 
parting to moderate thick platy structure; very hard, 
very firm; about 12 percent channers of shale, by 
volume; few very fine roots between plates; 
common seams and pockets of lime and gypsum; 
slight effervescence; moderately alkaline; gradual 
wavy boundary. 

Cr—35 to 60 inches; mixed pale yellow (2.5Y 7/4) and 
light gray (БҮ 7/1) shale bedrock, light olive brown 
(2.5Y 5/4) and gray (БҮ 6/1) moist; massive parting 
to moderate thick platy structure; very hard, very 
firm; common seams and pockets of lime and 
gypsum; violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 17 to 35 
inches. The depth to shale bedrock ranges from 20 to 
40 inches. Calcium carbonate and gypsum are in 
seams and pockets. 

The A horizon has hue of 10YR or 2.5Y, value of 4 to 
6 (2 to 4 moist), and chroma of 2 or 3. The B horizon 
has value of 5 to 7 (4 to 6 moist) and chroma of 2 to 4. 
It is silty clay or clay. The C and Cr horizons have hue 
of 2.5Y or 5Y and value of 6 to 8 (4 to 6 moist). The C 
horizon has chroma of 2 to 6, and the Cr horizon has 
chroma of 1 to 4. 


Mariaville Series 


The Mariaville series consists of shallow, well 
drained, moderately permeable soils on uplands. These 
soils formed in sediments weathered from weakly 
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cemented siltstone bedrock. Slopes range from 3 to 30 
percent. 

Mariaville soils are commonly adjacent to Brunswick, 
Crofton, Meadin, Paka, and Thurman soils. Brunswick 
and Paka soils are in landscape positions similar to 
those of the Mariaville soils. Brunswick soils contain 
less clay than the Mariaville soils. They have weakly 
cemented sandstone bedrock at a depth of 20 to 40 
inches. Crofton, Meadin, and Thurman soils are higher 
on the landscape than the Mariaville soils. Crofton soils 
formed in deep, calcareous, silty loess. Meadin soils 
have gravelly coarse sand at a depth of 8 to 20 inches. 
Thurman soils are deep. They are sandy in the control 
section. Paka soils have a mollic epipedon. They are 
deep over soft siltstone bedrock. 

Typical pedon of Mariaville very fine sandy loam, 3 to 
30 percent slopes, 2,540 feet west and 850 feet south 
of the northeast corner of sec. 26, T. 29 N., R. 7 W. 


А —0 to З inches; grayish brown (10YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak very fine granular structure; slightly 
hard, friable; about 5 percent gravel, by volume; 
about 8 percent calcium carbonate; few fine 
concretions and soft accumulations of lime; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 

ACk—3 to 6 inches; mixed light brownish gray (2.5Y 
6/2) and light gray (2.5Y 7/2) very fine sandy loam, 
grayish brown (2.5Y 5/2) and light brownish gray 
(2.5Y 6/2) moist; weak fine subangular blocky 
structure parting to weak very fine subangular 
blocky; slightly hard, friable; about 8 percent gravel, 
by volume; about 12 percent calcium carbonate; few 
fine concretions of lime and soft accumulations of 
lime; violent effervescence; moderately alkaline; 
clear wavy boundary. 

С—6 to 12 inches; light gray (2.5Y 7/2) very fine sandy 
loam, light brownish gray (2.5Y 6/2) moist; weak 
fine prismatic structure; slightly hard, friable; about 
12 percent gravel, by volume; about 8 percent 
calcium carbonate; common fine soft accumulations 
of lime; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

Cr—12 to 60 inches; white (2.5Y 8/2), weakly cemented 
siltstone bedrock, light gray (2.5Y 7/2) moist; 
massive; hard, firm; few fine roots in cracks and on 
cleavage planes at a depth of 12 to 17 inches; 
common fine soft accumulations of lime; violent 
effervescence; moderately alkaline. 


The depth to siltstone bedrock ranges from 10 to 20 
inches. The average content of clay in the control 
section ranges from 12 to 30 percent. 

The A horizon has value of 3 to 5 (2 or 3 moist). It is 
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very fine sandy loam, loam, or silt loam. The AC 
horizon has hue of 10YR or 2.5Y, value of 4 to 7 (3 to 6 
moist), and chroma of 2 to 4. It is very fine sandy loam, 
loam, or silt loam. The C horizon has hue of 10YR or 
2.5Y, value of 5 to 7 (4 to 6 moist), and chroma of 2 to 
4. It is very fine sandy loam, silty clay loam, or silt loam. 
The Cr horizon has hue of 10YR or 2.5Y, value of 6 to 
8 (5 to 7 moist), and chroma of 2 to 4. This horizon can 
be easily penetrated by a spade or auger but becomes 
hard when dry. 


Meadin Series 


The Meadin series consists of excessively drained 
soils on uplands and stream terraces. These soils 
formed in 8 to 20 inches of sandy and loamy material 
over gravelly coarse sand (fig. 19). Permeability is rapid 
in the upper part and very rapid in the lower part. 
Slopes range from 0 to 30 percent. 

Meadin soils are commonly adjacent to Brunswick, 
O'Neill, Paka, and Simeon soils. Brunswick, O'Neill, 
Paka, and Simeon soils have soft sandstone bedrock at 
a depth of 20 to 40 inches. O'Neill soils formed in 20 to 
40 inches of loamy material over gravelly coarse sand. 
Paka soils are deep. They are lower on the landscape 
than the Meadin soils. Also, they have more clay in the 
control section. Simeon soils are very deep and sandy. 
They do not have a mollic epipedon. 

Typical pedon of Meadin sandy loam, in an area of 
Meadin-O'Neill complex, 3 to 30 percent slopes; 2,100 
feet south and 400 feet east of the northwest corner of 
sec. 8, T. 30 N., R. 6 W. 


A—0 to 7 inches; dark grayish brown (10YR 4/2) sandy 
loam, very dark brown (10 YR 2/2) moist; weak fine 
granular structure; slightly hard, friable; 5 percent 
gravel, by volume; slightly acid; clear smooth 
boundary. 

AC—7 to 12 inches; dark grayish brown (10YR 4/2) 
gravelly sandy loam, very dark grayish brown (10YR 
3/2) moist; weak fine subangular blocky structure; 
slightly hard, friable; 15 percent gravel, by volume; 
slightly acid; clear smooth boundary. 

2C1—12 to 50 inches; light yellowish brown (10YR 6/4) 
gravelly coarse sand, yellowish brown (10YR 5/4) 
moist; single grain; loose; 30 percent gravel, by 
volume; slightly acid; gradual wavy boundary. 

2C2—50 to 60 inches; very pale brown (10YR 7/4) 
gravelly coarse sand, light yellowish brown (10YR 
6/4) moist; single grain; loose; 30 percent gravel, by 
volume; neutral. 


The thickness of the mollic epipedon ranges from 7 
to 20 inches. The depth to gravelly coarse sand ranges 
from 8 to 20 inches. 


Figure 19.—Profile of a Meadin sandy loam. The upper arrow 
marks the lower boundary of the surface layer, and the lower 
arrow marks the upper boundary of the underlying material. 
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The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is loam, sandy loam, gravelly sandy 
loam, or loamy sand. The AC horizon has value of 4 to 
6 (3 or 4 moist) and chroma of 2 to 4. It is sandy loam, 
gravelly sandy loam, loamy sand, or very gravelly loamy 
sand. The 2C horizon has value of 5 to 7 (4 to 6 moist) 
and chroma of 2 to 4. The content of gravel ranges 
from 20 to 35 percent, by volume. The 2C horizon is 
typically gravelly coarse sand, but the range includes 
gravelly sand and very gravelly coarse sand. In some 
pedons this horizon has strata of finer textured material. 


Moody Series 


The Moody series consists of very deep, well 
drained, moderately slowly permeable soils on uplands. 
These soils formed in loess. Slopes range from 0 to 6 
percent. 

Moody soils are commonly adjacent to Crofton, Nora, 
and Trent soils. Crofton soils do not have a mollic 
epipedon. They have free carbonates at or near the 
surface. They are on narrow, convex ridgetops or the 
steeper side slopes below the Moody soils. Nora soils 
are calcareous closer to the surface than the Moody 
soils. Trent soils have a mollic epipedon more than 20 
inches thick. They are lower on the landscape than the 
Moody soils. 

Typical pedon of Moody silty clay loam, 2 to 6 
percent slopes, 2,460 feet west and 130 feet south of 
the northeast corner of sec. 28, Т. 29 N., R. 2 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate very fine granular structure; hard, 
firm; common fine roots; medium acid; abrupt 
smooth boundary. 

Bw1—7 to 14 inches; grayish brown (10YR 5/2) silty 
clay loam, dark brown (10YR 3/3) moist; moderate 
very fine subangular blocky structure; hard, firm; 
common fine roots; slightly acid; clear wavy 
boundary. 

Bw2—14 to 27 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10YR 4/3) moist; weak fine prismatic 
structure parting to moderate medium subangular 
blocky; hard, firm; few fine roots; neutral; clear wavy 
boundary. 

Bw3—27 to 39 inches; pale brown (10 YR 6/3) silty clay 
loam, brown (10YR 5/3) moist; moderate medium 
prismatic structure parting to weak medium 
subangular blocky; hard, firm; few fine roots; 
neutral; clear wavy boundary. 

Bk—39 to 48 inches; very pale brown (10YR 7/3) silty 
clay loam, pale brown (10YR 6/3) moist; weak 
medium prismatic structure parting to weak coarse 
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subangular blocky; hard, firm; few fine roots; 
common fine accumulations of carbonates; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C—48 to 60 inches; very pale brown (10YR 7/3) silt 
loam, pale brown (10YR 6/3) moist; massive; 
slightly hard, friable; few fine roots; few fine 
accumulations of carbonates; strong effervescence; 
moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 30 to 60 inches. The thickness 
of the mollic epipedon ranges from 10 to 20 inches. The 
mollic epipedon extends into the B horizon. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 2. It is typically silty clay loam or loam, but 
the range includes silt loam. The upper part of the Bw 
horizon has value of 3 to 5 (2 or 3 moist) and chroma of 
2 or 3, and the lower part has value of 5 or 6 (4 or 5 
moist) and chroma of 2 to 4. The upper part of the Bw 
horizon is silty clay loam, and the lower part is silty clay 
loam or silt loam. The Bk horizon has hue of 10YR or 
2.5Y, value of 5 to 7 (5 or 6 moist), and chroma of 2 to 
4. It is silt loam or silty clay loam. It has common or 
many accumulations of carbonates. The C horizon has 
hue of 10YR or 2.5Y, value of 6 or 7 (5 or 6 moist), and 
chroma of 2 to 4. It has few or common relict mottles in 
some pedons. It typically is silt loam, but the range 
includes silty clay loam. In some places the C horizon is 
loam or very fine sandy loam below a depth of 40 
inches. Typically, this horizon has a few accumulations 
of carbonates in the upper part. 


Nora Series 


The Nora series consists of very deep, well drained, 
moderately permeable soils on uplands. These soils 
formed in loess. Slopes range from 2 to 15 percent. 

Nora soils are commonly adjacent to Alcester, 
Crofton, and Moody soils. Alcester soils have a mollic 
epipedon more than 24 inches thick. They are on foot 
slopes below the Nora soils. Crofton soils do not have a 
mollic epipedon. They have carbonates at or near the 
surface. They are on convex, steep side slopes above 
the Nora soils. Moody soils contain lime at a lower 
depth than the Nora soils. 

Typical pedon of Nora silty clay loam, 2 to 6 percent 
slopes, 125 feet north and 1,700 feet east of the 
southwest corner of sec. 20, T. 29 N., R. 4 W. 


Ap-—0 to 6 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; weak very fine granular structure; slightly 
hard, friable; slightly acid; abrupt smooth boundary. 

A—6 to 11 inches; dark grayish brown (10YR 4/2) silty 
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clay loam, very dark grayish brown (10YR 3/2) 
moist; weak fine subangular blocky structure parting 
to weak fine granular; slightly hard, friable; slightly 
acid; clear wavy boundary. 

Bw—11 to 22 inches; brown (10 YR 5/3) silty clay loam, 
brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; slightly hard, friable; 
neutral; clear wavy boundary. 

Bk—22 to 38 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 5/3) moist; weak medium prismatic 
structure parting to weak medium subangular 
blocky; slightly hard, friable; common fine and 
medium concretions of lime; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C—38 to 60 inches; very pale brown (10YR 7/3) silt 
loam, pale brawn (10YR 6/3) moist; few fine 
prominent strong brown (7.5YR 5/6 moist) relict 
mottles; massive; slightly hard, triable; few fine 
concretions of lime; violent effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 24 to 42 
inches. The depth to lime ranges from 13 to 30 inches. 
The thickness of the mollic epipedon ranges from 7 to 
20 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist). The 
Bw horizon has value of 5 or 6 (3 or 4 moist) and 
chroma of 3 or 4. The A and Bw horizons are silty clay 
loarn or silt loam. The Bk horizon has value of 6 or 7 (4 
or 5 moist) and chroma of 3 or 4. It is silt loam or silty 
clay loam. The C horizon has value of 6 or 7 (5 or 6 
moist) and chroma of 2 to 4. It is typically silt loam, but 
the range includes silty clay loam and very fine sandy 
loam. 


Obert Series 


The Obert series consists of very deep, very poorly 
drained, moderately slowly permeable soils on bottom 
land. These soils formed in calcareous alluvium. Slopes 
range from 0 to 2 percent. 

- Obert soils are commonly adjacent to Fluvaquents 
and to Gibbon, Kezan, and Orwet soils. Fluvaquents 
have a seasonal high water table that is higher than 
that in the Obert soils. They are covered by water for 
most of the year. Gibbon, Kezan, and Orwet soils are 
higher on the landscape than the Obert soils. Gibbon 
soils are somewhat poorly drained. They have a mollic 
epipedon that is less than 20 inches thick. Kezan and 
Orwet soils are poorly drained. Kezan soils do not have 
a mollic epipedon. Orwet soils have sand in the lower 
part of the control section. 

Typical pedon of Obert silt loam, wet, 0 to 2 percent 
slopes, 1,500 feet south and 300 feet east of the 
northwest corner of sec. 20, T. 29 N., R. 5 W. 


194 


А1—0 to 10 inches; gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; moderate fine granular 
structure; slightly hard, friable; violent 
effervescence; moderately alkaline; gradual smooth 
boundary. 

A2—10 to 25 inches; dark gray (10YR 4/1) silty clay 
loam, black (10 YR 2/1) moist; few fine distinct light 
yellowish brown (10YR 6/4 moist) mottles; weak fine 
granular structure; hard, firm; violent effervescence; 
moderately alkaline; gradual smooth boundary. 

AC—25 to 40 inches; dark gray (10YR 4/1) silty clay 
loam, very dark gray (10YR 3/1) moist; few fine 
distinct brown (10YR 4/3 moist) mottles; weak 
medium and coarse subangular blocky structure; 
hard, firm; mildly alkaline; clear smooth boundary. 

Cg—40 to 60 inches; stratified dark gray (10YR 4/1) 
and light brownish gray (10YR 6/2) loam, very dark 
gray (10YR 3/1) and dark grayish brown (10YR 4/2) 
moist; massive; slightly hard, friable; mildly alkaline. 


The thickness of the solum ranges from 24 to 48 
inches. The mollic epipedon is more than 24 inches 
thick. Carbonates are typically at the surface but may 
occur within a depth of 10 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is silt loam or silty clay loam. The 
AC horizon has hue of 10YR or 2.5Y, value of 4 or 5 (2 
or 3 moist), and chroma of 1 or 2. It is silty clay loam or 
silt loam. Some pedons do not have an AC horizon. 
The Cg horizon has hue of 10YR, 2.5Y, or 5Y, value of 
4 to 7 (3 to 6 moist), and chroma of 1 or 2. It is silty 
clay loam, silt loam, or loam. Some pedons have thin 
strata of sand or silty clay below a depth of 40 inches. 


Onawa Series 


The Onawa series consists of very deep, somewhat 
poorly drained soils on bottom land. These soils formed 
in clayey alluvium over loamy alluvium. Permeability is 
slow in the upper part and moderate in the lower part. 
Slopes range from O to 2 percent. 

Onawa soils are commonly adjacent to Albaton, 
Blyburg, Inavale, and Solomon soils. Albaton and 
Solomon soils contain more clay in the lower part than 
the Onawa soils. Albaton soils are poorly drained and 
very poorly drained. They are lower on the landscape 
than the Onawa soils. Solomon soils are poorly drained. 
Blyburg soils are well drained. They contain less clay 
than the Onawa soils. Inavale soils are sandy. They are 
excessively drained. Blyburg and Inavale soils are 
higher on the landscape than the Onawa soils. 

Typical pedon of Onawa silty clay, 0 to 2 percent 
slopes, 180 feet south and 10 feet east of the northwest 
corner of sec. 20, T. 33 N., R. 7 W. 
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Ap—0 to 6 inches; gray (10 YR 5/1) silty clay, very dark 
gray (10YR 3/1) moist; weak fine granular structure; 
very hard, very firm; mildly alkaline; abrupt smooth 
boundary. 

A—6 to 10 inches; stratified dark gray (10YR 4/1) and 
gray (10YR 5/1) silty clay, black (10YR 2/1) and 
very dark gray (10YR 3/1) moist; moderate fine and 
very fine angular blocky structure; very hard, very 
firm; slight effervescence; mildly alkaline; clear 
smooth boundary. 

Cg1—10 to 25 inches; light brownish gray (10YR 6/2) 
silty clay, dark grayish brown (10YR 4/2) moist; 
common fine prominent strong brown (7.5YR 5/6 
moist) mottles; dominantly massive but has weak 
thin platy structure in places because of 
stratification; very hard, very firm; slight 
effervescence; moderately alkaline; clear smooth 
boundary. 

2Cg2—25 to 35 inches; light gray (2.5Y 7/2) silt loam, 
grayish brown (2.5Y 5/2) moist; few fine prominent 
strong brown (7.5YR 5/6 moist) mottles; dominantly 
massive but has some weak thin platy structure in 
places because of stratification; slightly hard, 
friable; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

2Cg3—35 to 60 inches; light gray (2.5Y 7/2) very fine 
sandy loam, grayish brown (2.5Y 5/2) moist; few 
fine prominent strong brown (7.5YR 5/6 moist) 
mottles; dominantly massive but has weak thin platy 
structure in places because of stratification; slightly 
hard, friable; strong effervescence; moderately 
alkaline. 


Carbonates are at or near the surface. The control 
section is clay or silty clay to a depth of 18 to 30 
inches. 

The A horizon has hue of 10YR or 2.5Y, value of 3 to 
5 (2 or 3 moist), and chroma of 1 or 2. The C horizon 
has hue of 10YR or 2.5Y or is neutral in hue. It has 
value of 4 to 6 (4 or 5 moist) and chroma of 0 to 2. The 
2C horizon has hue of 10YR or 2.5Y or is neutral in 
hue. It has value of 4 to 7 (4 or 5 moist) and chroma of 
0 to 2. It is silt loam, loam, or very fine sandy loam. 


O'Neill Series 


The O'Neill series consists of well drained soils on 
uplands and stream terraces. These soils formed in 20 
to 40 inches of loamy material over gravelly coarse 
sand. Permeability is moderately rapid in the upper part 
and very rapid in the lower part. Slopes range from O to 
30 percent. 

O'Neill soils are commonly adjacent to Bazile, 
Brunswick, Meadin, Ortello, Paka, and Thurman soils. 
Bazile, Meadin, Ortello, and Thurman soils are in 
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landscape positions similar to those of the O'Neill soils. 
Bazile soils have more clay in the subsoil than the 
O'Neill soils. They do not have gravelly sand or gravelly 
coarse sand in the lower part of the control section. 
Meadin soils have gravelly coarse sand at a depth of 8 
to 20 inches. Ortello soils do not have gravelly sand or 
gravelly coarse sand in the control section. Thurman 
Soils are sandy in the control section. They do not have 
gravelly coarse sand in the lower part of the profile. 
Brunswick and Paka soils are lower on the landscape 
than the O'Neill soils. Brunswick soils have sandstone 
bedrock at a depth of 20 to 40 inches. They do not 
have a mollic epipedon. Paka soils have more clay in 
the control section than the O'Neill soils. They have 
loamy underlying material. 

Typical pedon of O'Neill sandy loam, 0 to 2 percent 
slopes, 2,000 feet south and 1,450 feet west of the 
northeast corner of sec. 18, T. 30 N., R. 8 W. 


Ар—0 to 6 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak very fine granular structure; slightly hard, 
friable; few pebbles; strongly acid; abrupt smooth 
boundary. 

A—6 to 9 inches; dark grayish brown (10YR 4/2) sandy 
loam, very dark brown (10YR 2/2) moist; weak 
medium subangular blocky structure parting to 
moderate very fine granular; slightly hard, friable; 
few pebbles; strongly acid; clear smooth boundary. 

Bwi—9 to 19 inches; brown (10YR 5/3) sandy loam, 
dark grayish brown (10YR 4/2) moist; weak coarse 
subangular blocky structure; slightly hard, friable; 
few pebbles; slightly acid; gradual wavy boundary. 

Bw2—19 to 23 inches; brown (10YR 5/3) sandy loam, 
brown (10YR 4/3) moist; weak coarse subangular 
blocky structure; slightly hard, friable; few pebbles; 
slightly acid; clear smooth boundary. 

2C—23 to 60 inches; very pale brown (10YR 7/3) 
gravelly coarse sand, pale brown (10YR 6/3) moist; 
single grain; loose; 17 percent gravel, by volume; 
slightly acid. 


The thickness of the mollic epipedon ranges from 7 
to 20 inches. The mollic epipedon extends into the B 
horizon in some pedons. The thickness of the solum 
ranges from 20 to 40 inches. 

The A horizon has hue of 10YR, value of 4 or 5 (2 or 
3 moist), and chroma of 1 or 2. It is loam, fine sandy 
loam, sandy loam, or loamy sand. The Bw horizon has 
hue of 10YR, value of 4 or 5 (3 or 4 moist), and chroma 
of 2 to 4. It is fine sandy loam or sandy loam. The 2C 
horizon has value of 6 or 7 (5 or 6 moist) and chroma 
of 3 or 4. It is typically gravelly coarse sand, but the 
range includes sand and gravelly sand. 
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Ord Series 


The Ord series consists of very deep, somewhat 
poorly drained soils on bottom land. These soils formed 
in alluvium. Permeability is moderately rapid in the 
upper part and rapid in the lower part. Slopes range 
from 0 to 2 percent. 

Ord soils are commonly adjacent to Boel, Gibbon, 
Inavale, and Orwet soils. Boel and Gibbon soils are in 
landscape positions similar to those of the Ord soils. 
Boel soils are sandy in the upper part of the control 
section. Gibbon soils are silty throughout. Inavale soils 
are excessively drained. They are sandy in the control 
section. They are higher on the landscape than the Ord 
Soils. 

The Ord soils in this county are taxadjuncts because 
they do not have a calcic horizon. This difference, 
however, does not affect the use and management of 
the soils. 

Typical pedon of Ord loam, 0 to 2 percent slopes, 
1,780 feet north and 1,100 feet east of the southwest 
corner of sec. 23, T. 32 N., R. 8 W. 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak very fine 
granular structure; slightly hard, friable; slight 
effervescence; about 1 percent calcium carbonate 
equivalent; mildly alkaline; abrupt smooth boundary. 

А—6 to 10 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak fine 
granular structure; slightly hard, friable; slight 
effervescence; about 1 percent calcium carbonate 
equivalent; mildly alkaline; clear smooth boundary. 

АСК1—10 to 14 inches; light gray (10YR 7/1) loam, 
gray (10YR 5/1) moist; weak coarse subangular 
blocky structure; slightly hard, friable; few fine 
streaks of lime; strong effervescence; about 6 
percent calcium carbonate equivalent; moderately 
alkaline; clear smooth boundary. 

ACk2—14 to 24 inches; gray (10YR 6/1) fine sandy 
loam, dark gray (10YR 4/1) moist; weak coarse 
subangular blocky structure; few thin platy strata; 
slightly hard, friable; few fine streaks of lime; strong 
effervescence; about 5 percent calcium carbonate 
equivalent; moderately alkaline; clear smooth 
boundary. 

C1—24 to 34 inches; light gray (2.5Y 7/2) loamy fine 
sand, grayish brown (2.5Y 5/2) moist; few fine 
prominent reddish yellow (7.5 YR 6/6 moist) mottles; 
weak coarse subangular blocky structure parting to 
weak thin platy; soft, very friable; few fine streaks of 
lime; strong effervescence; about 4 percent calcium 
carbonate equivalent; moderately alkaline; gradual 
smooth boundary. 
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C2—34 to 60 inches; light gray (2.5Y 7/2) fine sand, 
light brownish gray (2.5Y 6/2) moist; many medium 
prominent reddish yellow (7.5 YR 6/6 moist) mottles; 
single grain; few thin platy strata; loose; slight 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 10 
to 20 inches. The depth to sandy material ranges from 
20 1o 35 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is typically fine sandy loam or loam, 
but the range includes very fine sandy loam and silt 
loam. The АСК horizon has hue of 2.5Y or 10YR, value 
of 5 to 7 (4 or 5 moist), and chroma of 1 or 2. In some 
pedons it has few faint reddish yellow to dark gray 
mottles. The ACk horizon typically is fine sandy loam, 
but in some pedons it has thin strata of loam, sandy 
loam, and loamy fine sand. The C horizon has hue of 
2.5Y or 10YR, value of 6 to 8 (4 to 6 moist), and 
chroma of 2 or 3. It has few to many mottles. It is loamy 
fine sand, loamy sand, fine sand, or sand. In some 
pedons it has thin strata of finer textured material. 


Ortello Series 


The Ortello series consists of very deep, well 
drained, moderately rapidly permeable soils on uplands 
and stream terraces. These soils formed in sandy and 
loamy sediments. Slopes range from 0 to 6 percent. 

Ortello soils are commonly adjacent to Bazile, 
Blendon, Loretto, Simeon, and Thurman soils. Bazile 
and Loretto soils have more clay in the subsoil than the 
Ortello soils. Blendon soils have a mollic epipedon more 
than 20 inches thick. They are slightly lower on the 
landscape than the Ortello soils. Simeon soils range 
from loamy sand to coarse sand in the control section. 
Thurman soils are sandy in the control section. They 
are slightly higher on the landscape than the Ortello 
Soils. 

Typical pedon of Ortello fine sandy loam, 2 to 6 
percent slopes, 125 feet south and 1,125 feet west of 
the northeast corner of sec. 32, T. 29 N., R. 4 W. 


Ap— to 7 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak very fine granular structure; slightly hard, 
friable; medium acid; abrupt smooth boundary. 

A—7 to 14 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark brown (10YR 2/2) moist; 
moderate very fine granular structure; slightly hard, 
friable; medium acid; clear wavy boundary. 

Bw—14 to 24 inches; grayish brown (10YR 5/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak medium prismatic structure parting to weak 
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medium subangular blocky; slightly hard, friable; 
slightly acid; gradual wavy boundary. 

BC—24 to 40 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 5/3) moist; weak medium 
prismatic structure; slightly hard, friable; neutral; 
gradual wavy boundary. 

C—40 to 60 inches; very pale brown (10YR 7/4) loamy 
sand, yellowish brown (10YR 5/4) moist; weak 
coarse prismatic structure; soft, very friable; neutral. 


The thickness of the solum ranges from 24 to 50 
inches. The thickness of the mollic epipedon ranges 
from 8 to 20 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 to 3. It is typically fine sandy loam, but the 
range includes loamy fine sand, sandy loam, and loam. 
The B horizon has value of 4 to 6 (3 to 5 moist) and 
chroma of 2 to 4. It is fine sandy loam or sandy loam. 
The textures commonly become coarser as depth 
increases. The C horizon has value of 6 to 8 (5 or 6 
moist) and chroma of 2 to 4. It typically is loamy sand 
or fine sand, but the range includes fine sandy loam, 
loamy fine sand, and loamy coarse sand. 


Orwet Series 


The Orwet series consists of very deep, poorly 
drained, rapidly permeable soils on bottom land. These 
soils formed in loamy and sandy alluvium. Slopes range 
from 0 to 2 percent. 

Orwet soils are commonly adjacent to Barney, 
Kezan, Obert, and Ord soils. Barney and Obert soils are 
very poorly drained. They are lower on the landscape 
than the Orwet soils. Obert and Kezan soils contain 
more clay in the control section than the Orwet soils. 
Kezan soils are in landscape positions similar to those 
of the Orwet soils. Barney soils do not have a mollic 
epipedon. Ord soils are somewhat poorly drained. They 
have more silt and clay in the upper part of the control 
section than the Orwet soils. Also, they are higher on 
the landscape. 

Typical pedon of Orwet loam, 0 to 2 percent slopes, 
565 feet north and 205 feet east of the southwest 
corner of sec. 24, Т. 29 М., R. 6 W. 


АК1—0 to 10 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; moderate fine and very fine 
granular structure; slightly hard, friable; violent 
effervescence; about 7 percent calcium carbonate 
equivalent; moderately alkaline; clear smooth 
boundary. 

Ak2—10 to 19 inches; dark gray (10YR 4/1) loam, very 
dark gray (10YR 3/1) moist; weak very fine granular 
structure; slightly hard, friable; strong 
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effervescence; about 6 percent calcium carbonate 
equivalent; moderately alkaline; gradual smooth 
boundary. 

AC—19 to 25 inches; light brownish gray (2.5Y 6/2) 
loamy sand, dark grayish brown (2.5Y 4/2) moist; 
common fine prominent reddish yellow (7.5YR 7/8 
moist) mottles; weak medium subangular blocky 
structure; soft, very friable; mildly alkaline; gradual 
smooth boundary. 

C—25 to 60 inches; light gray (2.5Y 7/2) sand, light 
brownish gray (2.5Y 6/2) moist; few fine prominent 
reddish yellow (7.5YR 7/8 moist) mottles; single 
grain; loose; neutral. 


The thickness of the mollic epipedon ranges from 10 
to 20 inches. Free carbonates extend to a depth of 10 
to 30 inches. The calcium carbonate equivalent ranges 
from 5 to 10 percent in the mollic epipedon. 

The Ak horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 0 or 1. It is typically loam, but the range 
includes sandy loam and silt loam. The AC horizon has 
hue of 10YR, 2.5Y, or 5Y, value of 5 or 6 (4 or 5 moist), 
and chroma of 1 or 2. It has faint or distinct mottles. It 
is fine sandy loam, loamy sand, or sand. The C horizon 
has hue of 10YR, 2.5Y, or БҮ, value of 6 or 7 (5 or 6 
moist), and chroma of 1 or 2. It has distinct or 
prominent mottles. It is typically sand or fine sand, but 
the range includes loamy fine sand and loamy sand. 
Some pedons have thin strata of finer textured material. 


Paka Series 


The Paka series consists of deep, well drained, 
moderately permeable and moderately slowly 
permeable soils on uplands. These soils formed in 
loamy or silty material weathered from siltstone 
bedrock. Slopes range from 0 to 30 percent. 

Paka soils are commonly adjacent to Brunswick, 
Crofton, Longford, Moody, O'Neill, and Thurman soils. 
Brunswick soils do not have a mollic epipedon. They 
contain less clay in the control section than the Paka 
Soils. Also, they are slightly lower on the landscape. 
Crofton soils have a thin surface layer. They are 
calcareous throughout. They formed in silty loess. 
Longford and Moody soils are in landscape positions 
similar to those of the Paka soils. Longford soils formed 
in finer textured sediments than those in which the Paka 
soils formed. They have pinkish colors. Moody soils 
formed in loess. O'Neill and Thurman soils are higher 
on the landscape than the Paka soils. O'Neill soils have 
less clay in the subsoil than the Paka soils. They are 
moderately deep over gravelly coarse sand. Thurman 
soils are sandy. 

Typical pedon of Paka loam, 2 to 6 percent slopes, 
1,550 feet west and 220 feet south of the northeast 
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corner of sec. 3, T. 29 N., R. 6 W. 


Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; slightly hard, 
friable; neutral; abrupt smooth boundary. 

A—7 to 10 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate fine subangular blocky structure; 
hard, firm; neutral; clear wavy boundary. 

Bt—10 to 25 inches; light brownish gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; hard, firm; 
neutral; clear wavy boundary. 

Bk—25 to 32 inches; light gray (2.5Y 7/2) silty clay 
loam, grayish brown (2.5Y 5/2) moist; weak medium 
prismatic structure parting to weak coarse 
subangular blocky; hard, firm; violent effervescence; 
common fine soft accumulations of carbonates; 
moderately alkaline; gradual wavy boundary. 

C1—32 to 40 inches; light gray (2.5Y 7/2) silty clay 
loam, grayish brown (2.5Y 5/2) moist; weak coarse 
prismatic structure; hard, firm; violent effervescence; 
few fine soft accumulations of carbonates; 
moderately alkaline; gradual wavy boundary. 

C2—40 to 54 inches; white (2.5Y 8/2) silty clay loam, 
light gray (2.5Y 7/2) moist; massive; hard, firm; 
violent effervescence; few fine soft accumulations of 
carbonates; moderately alkaline; clear smooth 
boundary. 

Cr—54 to 60 inches; white (2.5Y 8/2), weakly cemented 
siltstone bedrock, light gray (2.5Y 7/2) moist; 
massive; violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 38 
inches. The depth to free carbonates ranges from 16 to 
30 inches. The depth to siltstone bedrock ranges from 
40 to 60 inches. 

The A horizon has value of 4 or 5 (2 to 4 moist) and 
chroma of 1 or 2. It is silty clay loam, silt loam, loam, or 
fine sandy loam. The Bt horizon has hue of 10YR or 
2.5Y, value of 4 to 6 (3 to 5 moist), and chroma of 2 or 
3. It is silty clay loam, silt loam, or clay loam. The Bk 
horizon has hue of 10YR or 2.5Y, value of 5 to 7 (4 to6 
moist), and chroma of 2 or 3. It is silty clay loam, clay 
loam, or loam. The C horizon has hue of 2.5Y, 5Y, or 
10YR, value of 7 or 8 (5 to 7 moist), and chroma of 2 or 
3. It is dominantly silty clay loam, but the range includes 
very fine sandy loam and silt loam. The Cr horizon has 
hue of 2.5Y or 5Y, value of 7 or 8 (6 or 7 moist), and 
chroma of 2 or 3. 

The Paka soils in map units BxE and BxF are 
taxadjuncts because they are fine-loamy in the control 
section and have bedrock at a depth of 30 to 40 inches. 
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These differences, however, do not affect the use and 
management of the soils. 


Percival Series 


The Percival series consists of very deep, somewhat 
poorly drained soils on bottom land. These soils formed 
in alluvium. Permeability is slow in the upper part and 
rapid in the lower part. Slopes range from 0 to 2 
percent. 

Percival soils are commonly adjacent to Aowa, 
Onawa, and Solomon soils. Aowa soils are well drained. 
They are silty throughout. They are slightly higher on 
the landscape than the Percival soils. Onawa soils are 
loamy in the lower part. Solomon soils are clayey 
throughout. They are poorly drained. They are slightly 
lower on the landscape than the Percival soils. 

Typical pedon of Percival silty clay, 0 to 2 percent 
slopes, 2,000 feet east and 500 feet south of the 
northwest corner of sec. 29, T. 33 N., R. 7 W. 


Ар—0 to 8 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate very fine granular structure; very hard, 
very firm; slight effervescence; moderately alkaline; 
abrupt smooth boundary. 

Cg—8 to 21 inches; stratified grayish brown (2.5Y 5/2) 
and light brownish gray (2.5Y 6/2) silty clay, very 
dark grayish brown (2.5Y 3/2) and dark grayish 
brown (2.5Y 4/2) moist; common fine prominent 
reddish yellow (7.5YR 6/6 moist) mottles; moderate 
fine and very fine angular blocky structure; very 
hard, very firm; strong effervescence; moderately 
alkaline; abrupt smooth boundary. 

2C—21 to 60 inches; stratified, light gray (2.5Y 7/2) fine 
sand and loamy fine sand, light brownish gray (2.5Y 
6/2) moist; few fine prominent reddish yellow (7.5YR 
6/6 moist) mottles; single grain; loose; slight 
effervescence; moderately alkaline. 


The upper part of the control section is clay or silty 
clay, and the lower part is stratified loamy fine sand or 
fine sand. Carbonates are typically throughout the 
profile. 

The A horizon has hue of 10YR or 2.5Y, value of 3 
or 4 (2 or 3 moist), and chroma of 1 or 2. The 2C 
horizon has value of 5 to 7 (4 to 6 moist) and chroma of 
2. It commonly has thin lenses of finer textured material 
in the lower part. 


Redstoe Series 


The Redstoe series consists of moderately deep, well 
drained, moderately permeable soils on uplands. These 
soils formed in material weathered from soft, calcareous 
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siltstone bedrock. Slopes range from 6 to 25 percent. 

Redstoe soils are commonly adjacent to Crofton, 
Eltree, Gavins, Labu, and Verdigre soils. Crofton and 
Eltree soils are very deep. Crofton and Gavins soils do 
not have a mollic epipedon. Crofton soils formed in 
loess. They are higher on the landscape than the 
Redstoe soils. Eltree soils have a mollic epipedon more 
than 20 inches thick. Eltree and Gavins soils are lower 
on the landscape than the Redstoe soils. Gavins soils 
are shallow over bedrock. Labu soils have more clay 
throughout than the Redstoe soils. Also, they are 
slightly higher on the landscape. Verdigre soils are 
deep over shale bedrock. They have more clay in the 
lower part than the Redstoe soils. 

Typical pedon of Redstoe silt loam, 6 to 11 percent 
slopes, 3,100 feet north and 550 feet east of the 
southwest corner of sec. 17, T. 33 N., R. 4 W. 


Ар—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate very fine granular structure; slightly hard, 
friable; few fragments of soft siltstone channers; 
strong effervescence; about 8 percent calcium 
carbonate equivalent; moderately alkaline; abrupt 
smooth boundary. 

A—6 to 10 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; slightly hard, 
friable; few fragments of soft siltstone channers; 
strong effervescence; about 9 percent calcium 
carbonate equivalent; moderately alkaline; clear 
smooth boundary. 

Bk1—10 to 19 inches; light brownish gray (10YR 6/2) 
silt loam, dark grayish brown (10YR 4/2) moist; 
weak medium prismatic structure parting to weak 
medium subangular blocky; slightly hard, friable; 
few fragments of soft siltstone channers; few fine 
concretions of lime; violent effervescence; about 35 
percent calcium carbonate equivalent; moderately 
alkaline; clear wavy boundary. 

Bk2—19 to 25 inches; very pale brown (10YR 7/3) silt 
loam, light yellowish brown (10YR 6/4) moist; weak 
medium prismatic structure; slightly hard, friable; 
few fragments of soft siltstone channers; few fine 
concretions of lime; violent effervescence; about 50 
percent calcium carbonate equivalent; moderately 
alkaline; gradual wavy boundary. 

C—25 to 31 inches; very pale brown (10YR 8/4) silt 
loam, yellow (10YR 7/6) moist; weak medium 
prismatic structure parting to weak thick platy; 
slightly hard, friable; few fragments of soft siltstone 
channers; few concretions of lime and threads and 
nests of gypsum; violent effervescence; about 65 
percent calcium carbonate equivalent; moderately 
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alkaline; gradual wavy boundary. 

Cr—31 to 60 inches; yellow (10YR 8/6), soft siltstone 
bedrock, yellow (10YR 7/6) moist; massive; hard, 
firm; few threads and nests of lime and gypsum 
between planes of rock fractures; violent 
effervescence; about 50 percent calcium carbonate 
equivalent; moderately alkaline. 


The thickness of the solum ranges from 11 to 35 
inches. The depth to carbonates ranges from 0 to 6 
inches. The thickness of the mollic epipedon ranges 
from 7 to 12 inches. The depth to soft, calcareous 
siltstone bedrock ranges from 20 to 40 inches. The 
calcium carbonate equivalent ranges from 30 to 70 
percent in the control section. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 to 3. It is typically silt loam, but the range 
includes loam. The Bk horizon has hue of 10YR or 
2.5Y, value of 4 to 8 (3 to 6 moist), and chroma of 2 to 
4. It is dominantly silt loam, but the range includes loam 
or silty clay loam. The C and Cr horizons have hue of 
10YR or 2.5Y, value of 6 to 8 (4 to 7 moist), and 
chroma of 3 to 6. 


Sansarc Series 


The Sansarc series consists of shallow, well drained, 
slowly permeable soils on uplands. These soils formed 
in clayey material weathered from dark shale bedrock 
(fig. 20). Slopes range from 11 to 60 percent. 

Sansarc soils are commonly adjacent to Bristow, 
Gavins, Labu, Lynch, and Verdel soils. Bristow, Lynch, 
and Labu soils are slightly lower on the landscape than 
the Sansarc soils. Bristow and Lynch soils formed in 
light colored shale bedrock. They have more gypsum 
than the Sansarc soils. Lynch soils are 20 to 40 inches 
deep to shale bedrock. Bristow and Gavins soils are 
less than 20 inches deep to shale bedrock. Gavins soils 
contain less clay than the Sansarc soils. Gavins and 
Verdel soils are lower on the landscape than the 
Sansarc soils. Verdel soils are very deep. They have a 
thick mollic epipedon. Labu soils are 20 to 40 inches 
deep to dark shale bedrock. 

Typical pedon of Sansarc silty clay, in an area of 
Labu-Sansarc complex, 11 to 30 percent slopes; 300 
feet east and 700 feet north of the southwest corner of 
sec. 16, T. 30 N., R. 6 W. 


A—0 to 4 inches; dark grayish brown (2.5Y 4/2) silty 
clay, very dark grayish brown (2.5Y 3/2) moist; 
weak fine angular blocky structure parting to weak 
very fine granular; very hard, very firm; about 5 
percent, by volume, shale channers; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 


Figure 20.—Protile of a Sansarc silty clay. The bottom arrow 
marks the upper boundary of the bedded shale. Depth is 
marked in feet. 
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АС—4 to 9 inches; olive gray (5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; moderate medium 
angular blocky structure; very hard, very firm; about 
10 percent, by volume, shale channers; 
accumulations of carbonates in cracks and seams; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

C—9 to 18 inches; light olive gray (БҮ 6/2) clay, dark 
grayish brown (2.5Y 4/2) moist; strong thin platy 
structure; very hard, very firm; about 9 percent, by 
volume, shale channers; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

Cr—18 to 60 inches; light gray (БҮ 7/2) shale bedrock, 
dark gray (5Y 4/1) moist; strong thick platy 
structure; extremely hard, extremely firm; strong 
effervescence; moderately alkaline. 


The depth to shale bedrock ranges from 6 to 20 
inches. 

The A horizon has hue of 10YR, 2.5Y, or 5Y, value 
of 4 to 6 (3 or 4 moist), and chroma of 1 or 2. It is silty 
clay or clay. Few to many shale channers are on the 
surface and throughout the A horizon. The C horizon 
has hue of 10YR, 2.5Y, or 5Y, value of 5 or 6 (4 or 5 
moist), and chroma of 1 or 2. It has many shale 
channers throughout. In some pedons it has varying 
amounts of carbonates and gypsum. The Cr horizon 
has hue of 2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), 
and chroma of 1 or 2. It has varying amounts of 
carbonates and gypsum in the cracks and seams. 


Scott Series 


The Scott series consists of very deep, poorly 
drained, very slowly permeable soils in upland 
depressions. These soils formed in loess. Slopes are 0 
to 1 percent. 

Scott soils are commonly adjacent to Butler, Fillmore, 
Moody, and Trent soils. Butler, Moody, and Trent soils 
are higher on the landscape than the Scott soils. Butler 
soils are better drained than the Scott soils. Moody and 
Trent soils have less clay in the B horizon than the 
Scott soils. They are well drained or moderately well 
drained. The combined thickness of the A and E 
horizons in the Fillmore soils is thicker than that in the 
Scott soils. Also, Fillmore soils are ponded for shorter 
periods than the Scott soils. 

Typical pedon of Scott silt loam, 0 to 1 percent 
slopes, 1,000 feet south and 500 feet west of the 
northeast corner of sec. 28, T. 29 N., R. 4 W. 


A—0 to 5 inches; dark gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) moist; common fine prominent 
reddish yellow (5YR 6/6 moist) mottles; moderate 
very fine granular structure; slightly hard, friable; 
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medium acid; abrupt smooth boundary. 

E—5 to 9 inches; light gray (10YR 6/1) silt loam, dark 
gray (10YR 4/1) moist; moderate thin platy 
structure; slightly hard, friable; medium acid; abrupt 
smooth boundary. 

Bt1—9 to 24 inches; dark gray (10YR 4/1) silty clay, 
very dark gray (10YR 3/1) moist; strong medium 
prismatic structure parting to strong medium angular 
blocky; very hard, very firm; clay films on faces of 
peds; many small concretions of manganese; 
slightly acid; gradual smooth boundary. 

Bt2—24 to 42 inches; dark gray (10YR 4/1) silty clay, 
very dark gray (10YR 3/1) moist; moderate medium 
prismatic structure parting to moderate fine angular 
blocky; very hard, very firm; many small concretions 
of manganese; slightly acid; gradual smooth 
boundary. 

BC—42 to 55 inches; gray (10YR 5/1) silty clay, dark 
gray (10YR 4/1) moist; weak medium prismatic 
structure; very hard, very firm; few small 
concretions of manganese; slightly acid; gradual 
smooth boundary. 

C—55 to 60 inches; light brownish gray (10YR 6/2) silty 
clay loam, grayish brown (10YR 5/2) moist; 
massive; hard, firm; few small concretions of 
manganese; neutral. 


The thickness of the solum ranges from 27 to 56 
inches. The thickness of the mollic epipedon ranges 
from 19 to 46 inches. The depth to carbonates ranges 
from 35 to more than 60 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. The E horizon has value of 5 or 6 (4 
or 5 moist). The Bt horizon has value of 3 to 5 (2 to 4 
moist) and chroma of 0 to 2. It is silty clay or clay. The 
C horizon has value of 5 to 7 (4 to 6 moist) and chroma 
of 2 to 4. 


Shell Series 


The Shell series consists of very deep, well drained, 
moderately permeable soils on bottom land. These soils 
formed in silty alluvium. Slopes range from 0 to 2 
percent. 

Shell soils are commonly adjacent to Alcester, Aowa, 
Coleridge, Hobbs, and Hord soils. Alcester, Coleridge, 
and Hord soils are not stratified. Alcester soils are on 
colluvial foot slopes. Aowa and Hobbs soils do not have 
a mollic epipedon. They are stratified in the upper part. 
Aowa, Hobbs, and Coleridge soils are lower on the 
landscape than the Shell soils. Coleridge soils are 
somewhat poorly drained. Hord soils have a B horizon. 
They are higher on the landscape than the Shell soils. 

Typical pedon of Shell silt loam, 0 to 2 percent 
slopes, 1,700 feet south and 60 feet west of the 
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northeast corner of sec. 20, T. 30 N., R. 3 W. 


Ар—0 to 5 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate very fine granular structure; slightly hard, 
friable; neutral; abrupt smooth boundary. 

A1—5 to 15 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
fine granular structure; slightly hard, friable; neutral; 
clear smooth boundary. 

A2—15 to 24 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; strong fine 
granular structure; slightly hard, friable; neutral; 
clear smooth boundary. 

C—24 to 33 inches; grayish brown (10YR 5/2) silt loam, 
dark grayish brown (10YR 4/2) moist; dominantly 
massive but has thin platy structure in places 
because of stratification; slightly hard, friable; 
neutral; clear smooth boundary. 

Ab—33 to 50 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark brown (10YR 2/2) moist; 
weak fine subangular blocky structure parting to 
weak very fine subangular blocky; slightly hard, 
friable; neutral; clear smooth boundary. 

C’—50 to 60 inches; grayish brown (10YR 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, friable; neutral. 


The thickness of the solum and of the mollic 
epipedon ranges from 20 to 36 inches. The depth to 
carbonates is more than 48 inches. Buried soils are 
common below a depth of 30 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 to 3. It is silt loam or silty clay loam. The C 
horizon has value of 4 to 6 (3 to 5 moist) and chroma of 
2 or 3. It is typically silt loam or silty clay loam, but the 
range includes loam. 


Simeon Series 


The Simeon series consists of very deep, excessively 
drained, rapidly permeable soils on uplands and stream 
terraces. These soils formed in sandy alluvium and 
outwash material. Slopes range from 0 to 30 percent. 

Simeon soils are commonly adjacent to Meadin, 
O'Neill, Thurman, and Valentine soils. Meadin, O'Neill, 
and Thurman soils have a mollic epipedon. Meadin soils 
have gravelly coarse sand within a depth of 20 inches. 
O'Neill soils have gravelly coarse sand within a depth of 
20 to 40 inches. Thurman and Valentine soils have less 
medium and coarse sand than the Simeon soils. Also, 
they are higher on the landscape. 

Typical pedon of Simeon sand, 6 to 30 percent 
slopes, eroded, 1,000 feet south and 330 feet west of 
the center of sec. 11, T. 31 N., R. 7 W. 
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A—0 to 5 inches; grayish brown (10YR 5/2) sand, very 
dark grayish brown (10YR 3/2) moist; single grain; 
loose; about 2 percent gravel, by volume; slightly 
acid; gradual wavy boundary. 

АС—5 to 13 inches; grayish brown (10YR 5/2) sand, 
dark grayish brown (10YR 4/2) moist; single grain; 
loose; about 2 percent gravel, by volume; slightly 
acid; gradual wavy boundary. 

C1—13 to 50 inches; very pale brown (10YR 7/3) sand, 
pale brown (10YR 6/3) moist; single grain; loose; 
about 5 percent gravel, by volume; slightly acid; 
gradual wavy boundary. 

C2—50 to 60 inches; white (10YR 8/2) sand, light gray 
(10YR 7/2) moist; single grain; loose; slightly acid. 


The А horizon has value of 4 or 5 (2 to 4 moist) and 
chroma of 1 or 2. It is sand, loamy sand, or sandy loam. 
The AC horizon has value of 5 or 6 (4 or 5 moist) and 
chroma of 2 or 3. It is sand or loamy sand. The C 
horizon has value of 6 to 8 (5 to 7 moist) and chroma of 
2 or 3. It is sand, loamy sand, or coarse sand. The 
content of gravel is as much as 15 percent, by volume. 


Solomon Series 


The Solomon series consists of very deep, poorly 
drained, very slowly permeable soils on bottom land. 
These soils formed in calcareous, clayey alluvium. 
Slopes range from 0 to 2 percent. 

Solomon soils are commonly adjacent to Albaton, 
Blyburg, Inavale, and Onawa soils. Albaton soils are 
poorly drained and very poorly drained. They are in the 
lower areas of bottom land. They are stratified in the 
upper part of the profile. Blyburg soils are well drained 
and loamy. Inavale soils are excessively drained and 
sandy. Blyburg and Inavale soils are higher on the 
landscape than the Solomon soils. Onawa soils are 
somewhat poorly drained. They have less clay in the 
lower part than the Solomon soils. 

Typical pedon of Solomon silty clay, O to 2 percent 
slopes, 1,400 feet east and 1,250 feet south of the 
northwest corner of sec. 20, T. 33 N., R. 7 W. 


Ар—0 to 6 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; very hard, very 
firm; strong effervescence; moderately alkaline; 
abrupt smooth boundary. 

A—6 to 20 inches; dark gray (10YR 4/1) silty clay, very 
dark gray (10YR 3/1) moist; few medium distinct 
dark yellowish brown (10YR 4/4 moist) mottles; 
moderate fine and very fine angular blocky 
structure; very hard, very firm; few pressure faces; 
strong effervescence; moderately alkaline; gradual 
smooth boundary. 
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Bg—20 to 40 inches; grayish brown (2.5Y 5/2) silty clay, 
very dark grayish brown (2.5Y 3/2) moist; common 
medium prominent brownish yellow (10YR 6/6 
moist) mottles; weak coarse angular blocky 
structure parting to weak fine angular blocky; very 
hard, very firm; common pressure faces; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. 

Cg—40 to 60 inches; grayish brown (2.5Y 5/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; common 
fine prominent reddish yellow (7.5YR 6/6 moist) 
mottles; massive; very hard, very firm; strong 
effervescence; moderately alkaline. 


The depth to carbonates is less than 10 inches. The 
thickness of the mollic epipedon ranges from 15 to 
more than 40 inches. The texture is silty clay or clay 
throughout the profile. 

The A horizon has hue of 10YR or 2.5Y, value of 3 
or 4 (2 or 3 moist), and chroma of 1 or 2. The Bg 
horizon has hue of 10YR, 2.5Y, or 5Y, value of 3 to 5 (2 
to 4 moist), and chroma of 1 or 2. The Cg horizon has 
hue of 10YR or 2.5Y, value of 4 to 6 (3 to 5 moist), and 
chroma of 1 or 2. 


Thurman Series 


The Thurman series consists of very deep, somewhat 
excessively drained, rapidly permeable soils on uplands 
and stream terraces. These soils formed in sandy eolian 
material (fig. 21). Slopes range from 0 to 30 percent. 

Thurman soils are commonly adjacent to Bazile, 
Loretto, Ortello, Simeon, and Valentine soils. Bazile, 
Loretto, and Ortello soils contain more silt and clay than 
the Thurman soils. Also, they are slightly lower on the 
landscape. They are well drained. They have a B 
horizon. Simeon soils contain more medium and coarse 
sand than the Thurman soils. Also, they are lower on 
the landscape. Simeon and Valentine soils do not have 
а mollic epipedon. Valentine soils are excessively 
drained. They are higher on the landscape than the 
Thurman soils. 

Typical pedon of Thurman loamy fine sand, 3 to 6 
percent slopes, 420 feet north and 1,200 feet west of 
the southeast corner of sec. 19, T. 30 N., R. 8 W. 


Ap—0 to 6 inches; grayish brown (10YR 5/2) loamy fine 
sand, very dark grayish brown (10YR 3/2) moist; 
weak very fine granular structure; soft, very friable; 
medium acid; abrupt smooth boundary. 

A—6 to 14 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark brown (10YR 2/2) moist; 
weak very coarse prismatic structure parting to 
weak very fine granular; soft, very friable; medium 
acid; gradual wavy boundary. 
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AC—14 to 18 inches; grayish brown (10YR 5/2) fine 
sand, dark grayish brown (10YR 4/2) moist; single 
grain; loose; medium acid; gradual wavy boundary. 

C1—18 to 45 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 5/3) moist; single grain; loose; 
medium acid; gradual wavy boundary. 

C2—45 to 60 inches; very pale brown (10YR 7/3) sand, 
brown (10YR 5/3) moist; single grain; loose; slightly 
acid. 


The thickness of the solum ranges from 14 to 30 
inches. The thickness of the mollic epipedon ranges 
from 10 to 20 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. The AC horizon has value of 4 to 6 (3 
or 4 moist) and chroma of 2 or 3. The texture of the A 
and AC horizons ranges from sand to fine sandy loam. 
The C horizon has value of 6 or 7 (4 or 5 moist) and 
chroma of 2 to 4. It is typically fine sand or sand, but 
the range includes loamy fine sand, loamy sand, and 
very fine sand. 


Trent Series 


The Trent series consists of very deep, well drained 
and moderately well drained, moderately permeable 
soils in swales on uplands. These soils formed in silty 
sediments. Slopes range from 0 to 2 percent. 

Trent soils are commonly adjacent to Bazile, Butler, 
Eltree, Fillmore, and Moody soils. Bazile and Moody 
soils have a mollic epipedon less than 20 inches thick. 
They are higher on the landscape than the Trent soils. 
Butler and Fillmore soils contain more clay in the B 
horizon than the Trent soils. They are somewhat poorly 
drained and poorly drained. Fillmore soils are slightly 
lower on the landscape than the Trent soils. Eltree soils 
have free carbonates at a depth of less than 15 inches. 
They are on foot slopes. 

Typical pedon of Trent silt loam, 0 to 2 percent 
slopes, 1,300 feet west and 1,850 feet north of the 
southeast corner of sec. 1, T. 29 N., R. GW. 


Ар—0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
fine granular structure; slightly hard, friable; medium 
acid; abrupt smooth boundary. 

A—8 to 20 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak fine 
subangular blocky structure parting to moderate fine 
granular; slightly hard, friable; slightly acid; gradual 
wavy boundary. 

Bwi—20 to 32 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark brown (10YR 2/2) moist, 
very dark grayish brown (10YR 3/2) crushed and 
moist; moderate fine subangular blocky structure; 
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Figure 21.—Profile of a Thurman loamy fine sand. The arrow 
marks the lower boundary of the surface soil. Depth is 
marked in feet. 


hard, firm; neutral; gradual wavy boundary. 

Bw2—32 to 45 inches; brown (10YR 5/3) silty clay 
loam, brown (10YR 4/3) moist; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, firm; neutral; gradual wavy 
boundary. 

Bw3—45 to 54 inches; brown (10YR 5/3) silty clay 
loam, brown (10YR 4/3) moist; weak medium 
prismatic structure parting to weak medium 
subangular blocky; hard, firm; neutral; gradual wavy 
boundary. 

C—-54 to 60 inches; pale brown (10 YR 6/3) silty clay 
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loam, brown (10YR 5/3) moist; few fine distinct 
yellowish brown (10YR 5/6 moist) relict mottles; 
weak coarse prismatic structure; slightly hard, 
friable; few fine concretions of lime; slight 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 20 
to 40 inches. The depth to carbonates ranges from 30 
to 60 inches. The thickness of the solum ranges from 
35 to 55 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is typically silt loam, but the range 
includes silty clay loam. The Bw horizon has value of 4 
to 6 (2 to 5 moist) and chroma of 2 or 3. It is typically 
clay loam, but the range includes silt loam. The C 
horizon has hue of 10YR or 2.5Y, value of 5 to 7 (4 to 6 
moist), and chroma of 2 or 3. It is silt loam or silty clay 
loam. 


Valentine Series 


The Valentine series consists of very deep, 
excessively drained, rapidly permeabie soils on 
uplands. These soils formed in sandy eolian material. 
Slopes range from 3 to 24 percent. 

Valentine soils are commonly adjacent to Ortello, 
Simeon, and Thurman soils. Ortello, Thurman, and 
Simeon soils are lower on the landscape than the 
Valentine soils. Ortello and Thurman soils have a mollic 
epipedon. Ortello soils contain more silt and clay in the 
solum than the Valentine soils. They are well drained. 
Simeon soils contain more medium and coarse sand 
than the Valentine soils. 

Typical pedon of Valentine fine sand, 3 to 9 percent 
slopes, 1,550 feet north and 130 feet east of the 
southwest corner of sec. 15, T. 31 N., R. 7 W. 


A—O to 6 inches; grayish brown (10YR 5/2) fine sand, 
dark grayish brown (10YR 4/2) moist; single grain; 
loose; many very fine roots; medium acid; clear 
smooth boundary. 

AC—6 to 12 inches; light brownish gray (10YR 6/2) fine 
sand, grayish brown (10YR 5/2) moist; single grain; 
loose; common very fine roots; medium acid; clear 
smooth boundary. 

C—12 to 60 inches; very pale brown (10YR 7/3) fine 
sand, pale brown (10YR 6/3) moist; single grain; 
loose; few very fine roots to a depth of 40 inches; 
medium acid. 


The A horizon has value of 4 to 6 (3 to 5 moist) and 
chroma of 2 or 3. It is dominantly fine sand, but the 
range includes loamy fine sand and sand. The AC 
horizon, if it occurs, has value of 5 to 7 (4 to 6 moist) 
and chroma of 2 or 3. It is fine sand or sand. The C 
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horizon has value of 6 or 7 (5 or 6 moist) and chroma 
of 2 to 4. It is fine sand or sand. 


Verdel Series 


The Verdel series consists of very deep, well 
drained, slowly permeable soils on foot slopes and 
stream terraces. These soils formed in clayey alluvium. 
Slopes range from 0 to 11 percent. 

Verdel soils are commonly adjacent to Labu, Lynch, 
Sansarc, and Trent soils. Labu, Lynch, and Sansarc 
soils do not have a mollic epipedon. Labu and Lynch 
soils have shale bedrock at a depth of 20 to 40 inches. 
Sansarc soils have shale bedrock at a depth of 6 to 20 
inches. Trent soils are higher on the landscape than the 
Verdel soils. Also, they contain less clay. 

Typical pedon of Verdel silty clay, 0 to 2 percent 
slopes, 1,300 feet south and 85 feet west of the center 
of sec. 24, T. 32 N., R. 7 W. 


Ар—0 to 6 inches; dark gray (10YR 4/1) silty clay, very 
dark gray (10YR 3/1) moist; moderate very fine 
granular structure; very hard, very firm; neutral; 
abrupt smooth boundary. 

A—6 to 16 inches; dark gray (10YR 4/1) silty clay, very 
dark gray (10YR 3/1) moist; moderate fine angular 
blocky structure parting to moderate fine granular; 
very hard, very firm; neutral; clear wavy boundary. 

Bw1—16 to 26 inches; dark gray (10YR 4/1) silty clay, 
very dark grayish brown (10YR 3/2) moist; 
moderate medium angular blocky structure; very 
hard, very firm; strong effervescence; mildly 
alkaline; clear wavy boundary. 

Bw2—26 to 34 inches; dark grayish brown (10YR 4/2) 
silty clay, very dark grayish brown (10YR 3/2) moist; 
moderate fine prismatic structure parting to 
moderate medium angular blocky; very hard, very 
firm; few pressure faces; violent effervescence; 
mildly alkaline; clear wavy boundary. 

Bw3—34 to 46 inches; grayish brown (10YR 5/2) silty 
clay, dark grayish brown (10YR 4/2) moist; 
moderate medium prismatic structure parting to 
moderate coarse angular blocky; very hard, very 
firm; common fine concretions of lime; common 
pressure faces; few slickensides that do not 
intersect; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

C—46 to 60 inches; grayish brown (2.5Y 5/2) silty clay, 
dark grayish brown (2.5Y 4/2) moist; massive; very 
hard, very firm; common fine concretions of lime; 
violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 25 to 55 
inches. The depth to carbonates ranges from 16 to 35 
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inches. The mollic epipedon ranges from 20 to 36 
inches in thickness. It extends into the upper part of the 
B horizon. 

The A horizon has hue of 10YR or 2.5Y, value of 4 
or 5 (2 or 3 moist), and chroma of 1 or 2. It is typically 
silty clay, but the range includes silty clay loam. The B 
horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3 or 4 
moist), and chroma of 1 to 3. It is silty clay or clay. It 
has concretions of lime. The C horizon has hue of 2.5Y 
or 5Y, value of 4 to 6 (4 or 5 moist), and chroma of 2 to 
4. It is silty clay or clay. 


Verdigre Series 


The Verdigre series consists of deep, well drained 
soils on uplands. These soils formed in loamy eolian 
material over material weathered from clayey shale 
bedrock. Permeability is moderately slow in the upper 
part and slow in the lower part. Slopes range from 2 to 
30 percent. 

Verdigre soils are commonly adjacent to Crofton, 
Labu, Lynch, Nora, Paka, and Thurman soils. Crofton, 
Nora, Paka, and Thurman soils are higher on the 
landscape than the Verdigre soils. Crofton, Nora, and 
Paka soils have more silt and less sand in the control 
section than the Verdigre soils. They do not have shale 
bedrock below a depth of 40 inches. Crofton, Labu, and 
Lynch soils do not have a mollic epipedon. Labu and 
Lynch soils have more clay in the control! section than 
the Verdigre soils. They have shale bedrock at a depth 
of 20 to 40 inches. Thurman soils are sandy in the 
control section. 

Typical pedon of Verdigre loam, 2 to 6 percent 
slopes, 700 feet south and 270 feet east of the 
northwest corner of sec. 36, T. 31 N., R. 7 W. 


Ap—0 to 6 inches; dark grayish brown (10 YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; 
moderate very fine granular structure; slightly hard, 
friable; common very fine roots; slightly acid; abrupt 
smooth boundary. 

A—6 to 10 inches; grayish brown (10 YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak fine 
subangular blocky structure parting to moderate 
very fine granular; slightly hard, friable; few very 
fine roots; slightly acid; clear smooth boundary. 

Bt1—10 to 16 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; moderate medium 
subangular blocky structure parting to moderate fine 
subangular blocky; hard, firm; few very fine roots; 
few discontinuous clay films on faces of peds; 
neutral; gradual wavy boundary. 

Bt2—16 to 25 inches; pale brown (10YR 6/3) clay loam, 
dark brown (10YR 4/3) moist; weak fine prismatic 
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Structure parting to moderate medium subangular 
blocky; hard, firm; few very fine roots; few 
discontinuous clay films on faces of peds; neutral; 
clear wavy boundary. 

2BC—25 to 42 inches; light gray (2.5Y 7/2) and olive 
yellow (2.5Y 6/6) silty clay, light brownish gray 
(2.5Y 6/2) and light olive brown (2.5Y 5/6) moist; 
moderate coarse angular blocky structure parting to 
moderate medium angular blocky; very hard, very 
firm; few very fine roots; slight effervescence; many 
seams and pockets of soft carbonates; moderately 
alkaline; gradual wavy boundary. 

2C—42 to 56 inches; light gray (5Y 7/2) and olive 
yellow (2.5Y 6/6) silty clay, light olive gray (5Y 6/2) 
and light olive brown (2.5Y 5/6) moist; massive; 
very hard, very firm; few very fine roots; 2 to 5 
percent, by volume, shale channers; slight 
effervescence; many seams and pockets of soft 
carbonates; moderately alkaline; gradual wavy 
boundary. 

2Cr—56 to 60 inches; light gray (5Y 7/2) and yellowish 
brown (10YR 5/6) shale bedrock, light olive gray 
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(БҮ 6/2) and dark yellowish brown (10YR 4/6) 
moist; massive; very hard, very firm; slight 
effervescence; few seams and pockets of soft 
carbonates; moderately alkaline. 


The thickness of the solum ranges from 30 to 50 
inches. The thickness of the mollic epipedon ranges 
from 7 to 20 inches. The depth to carbonates ranges 
from 18 to 35 inches. The depth to shale bedrock 
ranges from 40 to 60 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 2 or 3. It is loam or fine sandy loam. The Bt 
horizon has hue of 10YR, value of 5 or 6 (4 or 5 moist), 
and chroma of 2 or 3. It is loam, clay loam, or silty clay 


‘loam. The 2BC horizon has hue of 10YR to 5Y, value of 


5 to 7 (4 to 6 moist), and chroma of 1 to 6. Н is silty 
clay or clay. The average content of clay is 45 to 60 
percent. The 2C horizon has hue of 10YR to 5Y, value 
of 5 to 7 (4 to 6 moist), and chroma of 1 to 6. It is silty 
clay or clay. It has 0 to 15 percent, by volume, shale 
channers. The 2Cr horizon has hue of 10YR to 5Y, 
value of 5 to 8 (4 to 7 moist), and chroma of 1 to 6. 
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Factors of Soil Formation 


Soil forms through processes that act on deposited 
or accumulated geologic material. The characteristics of 
the soil are determined by the physical and 
mineralogical composition of the parent material; the 
climate under which the soil material has accumulated 
and existed since accumulation; the plant and animal 
life on and in the soil; the relief, or lay of the land; and 
the length of time the forces of soil formation have 
acted on the soil material. 

Climate and plant and animal life, mainly plants, are 
active factors of soil formation. They act on the parent 
material, which has been transported or accumulated 
through the weathering of rocks, and slowly change it 
into a natural body that has genetically related horizons. 
The effects of climate and plant and animal life are 
conditioned by relief. The parent material affects the 
kind of soil that forms. Finally, time is needed for the 
transformation of the parent material into a soil. 
Generally, a long time is required for the development 
of distinct horizons. 

The factors of soil formation are so closely 
interrelated in their effects on the soil that few 
generalizations can be made regarding the effect of any 
one factor unless conditions are specified for the other 
four. 


Parent Material 


Parent material is the unconsolidated material from 
which a soil forms. It is largely responsible for the 
chemical and mineralogical composition of the soil. The 
soils of Knox County formed in material transported by 
wind, water, or glacial ice and in material weathered 
from the underlying geologic formations. 

The Niobrara Formation is the oldest geologic 
material exposed in Knox County. It occurs as vertical 
cliffs or on the lower side slopes along Lewis and Clark 
Lake and the Missouri River valley. Smaller areas are 
adjacent to the Niobrara River, Ponca Creek, and Bazile 
Creek. The Niobrara Formation consists of chalk, 
calcareous shale, and shaly limestone that is massive 
and restricts plant roots but that can be dug with a 
spade or moved with machinery. The rock weathers to 


medium textured soil material. Gavins and Redstoe 
soils formed in material weathered from the Niobrara 
Formation. 

The Pierre Shale overlies the Niobrara Formation. It 
is mostly exposed in areas north of the Niobrara River, 
south of the Missouri River, and east of Niobrara along 
Lewis and Clark Lake. It also is exposed on the lower 
side slopes that are adjacent to Bazile Creek, Howe 
Creek, and Verdigris Creek and their tributaries. The 
Pierre Shale can be subdivided into three members. In 
ascending order, these members consist of an 
unnamed member, the Mobridge member, and the Elk 
Butte member. 

The unnamed member is dark gray bentonitic shale. 
This shale consists of marine deposits. It weathers to 
fine textured soil material. Labu and Sansarc soils 
formed in this material. 

The Mobridge member consists of beds of shaly 
chalk and calcareous shale that are olive brown to pale 
yellow. This shale weathers to fine textured soil material 
that has a high content of lime gypsum. Bristow and 
Lynch soils formed in this material. 

The EIk Butte member consists mostly of dark gray 
shale and claystone. In areas where this member is 
exposed, it weathers to olive gray, fine textured soil 
material. Labu and Sansarc soils formed in this 
material. 

The Ogallala Group overlies the Pierre Shale. It 
makes up the surface material for most side slopes and 
for some divides along Verdigris Creek and its 
tributaries in the southern part of the county. It also is 
on some middle and upper side slopes in other parts of 
the county. The sandstone or siltstone bedrock is 
weakly cemented and restricts plant roots, but it can be 
dug with a spade or moved easily with machinery. Both 
calcareous and noncalcareous strata are in Knox 
County. A few pseudoquartzite rocks or ledges occur in 
the formation. The sandstone weathers to grayish 
brown to light gray, moderately coarse textured 
material. Brunswick soils formed in this material. The 
siltstone weathers to light gray and brownish gray, 
medium textured and moderately fine textured material. 
Mariaville and Paka soils formed mostly in this material. 


208 


Unconsolidated deposits of clay, silt, sand, and 
gravel were deposited in widely different topographic 
positions by streams and wind during the Pleistocene 
age. Pleistocene deposits of silt are on the upper side 
slopes in the southwestern, central, and northeastern 
parts of the county. The light gray or light brownish 
gray, calcareous, silty material has a few large 
concretions of lime and relict mottles. Crofton and Paka 
soils formed in this material. 

in some areas in the southwestern, central, and 
northeastern parts of the county, outwash gravel and 
gravelly sand cap the Ogallala Formation or the 
Pleistocene deposits of silt. Areas of gravelly soils east 
of Bazile Creek have a few glacial stones and are 
commonly underlain by glacial till. Outwash pebbles are 
on the surface of some nearly level uplands near the 
Holt County line but are mainly on narrow ridges and 
side slopes. Meadin and O'Neill soils formed in the 
droughty outwash gravel and gravelly sands. 

Glacial till overlies the Ogallala Formation and the 
Pleistocene deposits of silt east of Bazile Creek. It is on 
ridges and side slopes south and west of Crofton and 
Lindy and east of Center. A few other areas of glacial 
till are exposed in southeastern Knox County. The 
glacial till is firm, massive, light gray, moderately fine 
textured material that has reddish yellow relict mottles. 
It is calcareous and has seams and masses of lime. A 
few stones and pebbles occur throughout the deposits. 
Betts soils formed in this glacial till. 

Outwash sand overlies the glacial till in the eastern 
part of Knox County and the Ogallala sandstone or 
Pleistocene deposits of silt in the western and northern 
parts of the county. Most of these areas have remnants 
of alluvium that were deposited before the streams were 
cut down to their present level. This alluvium is in areas 
of a few nearly level to gently sloping high tablelands 
but is mainly on narrow ridgetops and the upper side 
slopes. It consists of loose, single grain, very pale 
brown sand to coarse sand that contains a few pebbles 
and stones. Simeon soils formed in this material. 

Most upland soils formed in Peorian loess. Thick 
deposits of the silty, wind-transported material are on 
the surface in the Lindy, Bloomfield, and Wausa areas. 
Smaller areas are west of Center, northeast of 
Creighton, and southwest of Verdigre. The topography 
is generally strongly sloping but ranges from nearly 
level divides to very steep side slopes. The loess is 
very pale brown, friable, medium textured material. It is 
calcareous and has accumulations and concretions of 
lime. Butler, Crofton, Fillmore, Moody, Nora, Scott, and 
Trent soils formed in this material. 

Thin deposits of loess and some deposits of outwash 
silt that commonly range from 1 to 6 feet in thickness 
are north of Crofton and throughout the western half of 
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Knox County. These deposits are on nearly level or 
gently sloping divides and on the strongly sloping to 
steep upper side slopes. This material is commonly 
leached of lime in the upper 2 to 4 feet. Trent, Loretto, 
Bazile, and Verdigre soils formed entirely or partially in 
this material. 

Sandy eolian material is the most recently deposited 
parent material in the uplands. It is on the surface in 
areas south of the Niobrara River and throughout the 
Verdigris Creek watershed. Other areas occur near 
Creighton, east of Center, and southwest of Verdel. 
Sandy eolian material was deposited by wind and is on 
low hummocks and dunes or on smooth side slopes. It 
is loose, single grain, pale brown or very pale brown, 
and moderately coarse textured or coarse textured. The 
upper part of the Boelus soils and Blendon, Elsmere, 
Ortello, Thurman, and Valentine soils formed in this 
material. 

Colluvial material accumulates as a result of the 
combined forces of gravity and water. It is on foot 
slopes at the base of hills in the clayey and silty 
uplands. Alcester soils formed in this material. 

Alluvial material is on bottom land and stream 
terraces. This sandy to clayey material has been 
deposited by streams. It is still being deposited by 
floodwater in most areas on bottom land. Albaton, 
Aowa, Barney, Blyburg, Boel, Gibbon, Hobbs, Inavale, 
Kezan, Onawa, Ord, Orwet, Percival, Shell, and 
Solomon soils and Fluvaquents formed in alluvial 
material on bottom land. The oldest alluvial material is 
on stream terraces, which are above the present flood 
plain and are not subject to flooding. Blendon, Elsmere, 
Eltree, Hord, O'Neill, Ortello, Simeon, Thurman, and 
Verdel soils formed in alluvial material on stream 
terraces. 


Climate 


The effects of climate on soil development are fairly 
uniform throughout Knox County. Precipitation, 
temperature, and wind directly influence soil formation. 

Climate affects the weathering and formation of soils 
through its influence on the rate at which rain, 
temperature, and wind weather and rework the parent 
material. The average annual precipitation in the county 
is about 23 inches, which is sufficient moisture for the 
development of a dark surface soil and a moderate 
amount of organic matter in such soils as Loretto, 
Moody, and Nora soils. In these soils, the surface layer 
and the upper part of the subsoil have been leached of 
lime and the lower part of the subsoil or the underlying 
material has an accumulation of lime. In areas of Bazile 
soils, moisture has moved some clay from the surface 
layer into the subsoil. Sufficient moisture is available for 
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the complete leaching of most sandy soils, such as 
Thurman and Valentine soils. Surface flow of water as a 
result of heavy rainfall continuously detaches, mixes, 
transports, and redeposits unconsolidated material of all 
kinds. Excessive rainfall or rapid snowmelt resulting 
from above-normal spring temperatures can cause 
flooding and some additional deposition on bottom-land 
soils, such as Aowa and Inavale soils. Water table 
levels are higher in such soils as Orwet and Kezan soils 
during periods of above-normal precipitation. During 
periods of below-normal precipitation, the average water 
table levels are proportionately lower. 

The average depth of frost penetration in the winter 
is about 42 inches, but it varies depending on the depth 
of subsoil moisture, the amount of snow cover, and the 
temperature. Frost action aids in the formation of a 
granular surface layer and prismatic or blocky structure 
in the subsoil. 

Wind influences.the distribution of the sandy eolian 
material and loess. The extensive deposits of loess and 
sand in the county are an example of the importance of 
wind as a soil-forming agent. The rolling topography in 
areas of Crofton, Moody, and Nora soils and the 
hummocky topography in areas of Thurman and 
Valentine soils can be attributed to wind action. 


Plants and Animals 


After the parent material was deposited, bacteria, 
fungi, lichens, and other single forms of plant and 
animal life invaded the parent material. After a time, 
grasses and other plants began to grow. Once 
vegetation is established, many kinds of animals and 
organisms inhabit the soil material and make use of the 
food provided by the plants. Plants and animals live on 
or in the soil and influence its physical and chemical 
properties through the organic matter they provide. 

The soils in Knox County formed mostly under mid 
and tall grasses. The fibrous root system of these 
grasses fills the surface layer with minute rootlets, 
which decay and contribute organic matter and promote 
development of a granular structure. Deeper roots 
improve the permeability in the subsoil and add a small 
amount of organic matter. They also contribute to the 
fracture and weathering of bedrock in such soils as the 
Labu, Lynch, and Redstoe soils. Plants help to keep the 
Soil porous, improve the movement of air and water, 
and protect the surface from erosion. 

As plants decay, micro-organisms act on the organic 
matter and decompose it into humus and other mineral 
nutrients that are available to living plants. Some 
bacteria remove nitrogen from the air and use it for their 
own growth. When these bacteria die, the nitrogen 
becomes available to plants. Earthworms mix the soil 
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material, improve granulation, and increase the 
availability of plant nutrients. Insects and small 
burrowing animals also mix the soil material and 
improve soil aeration and drainage. 

Human activities also affect soil formation. Cultivation 
in sloping areas accelerates the loss of soil; however, 
conservation tillage and terraces can help to control 
excessive erosion. Large dams prevent flooding and the 
deposition of sediments on bottom-land soils, such as 
Blyburg soils. 


Relief 


Relief, or lay of the land, is a very important factor in 
the formation of soils in the county. The degree, shape, 
and length of slopes determine the rate of runoff and 
the moisture content of the soils. Generally, as the 
degree of slope increases, the runoff rate and degree of 
erosion also increase and the amount of moisture 
absorbed by the soil and the degree of soil 
development decrease. Strongly sloping to very steep 
soils, such as Betts, Crofton, and Lynch soils, have a 
thin surface layer, an accumulation of lime higher in the 
profile, and a weakly developed subsoil. Nora soils, 
which are on gentle side slopes, have been leached of 
lime in the upper part of the subsoil. Moody soils, which 
are on very gentle slopes, have been leached of lime to 
a greater depth. Fillmore and Scott soils, which are in 
upland depressions, receive extra moisture from runoff 
and have developed a claypan in the subsoil. 

Undulating, sandy soils, such as Valentine and 
Thurman soils, typically have a thinner surface soil 
where they occur on the upper part of hummocks than 
where they occur on the lower part. This characteristic 
is mainly the result of soil blowing, which is more 
severe on the higher parts of the landscape. 

Some small, alkaline areas have developed in the 
county. These areas are on the lower slopes where 
seepage occurs. They have a perched high water table. 
Some bottom-land soils, such as Barney and Kezan 
soils, have a high water table. Generally, these soils are 
in the lower positions on bottom land or along the upper 
part of drainageways where the channel is only slightly 
entrenched. Bottom-land soils that are occasionally or 
frequently flooded, such as Aowa and Inavale soils, 
receive additional deposits of sediments because of 
their position on the flood plain. 


Time 

Time is needed for the formation of soils. Soils that 
have been in place only a short time show little or no 
horizon development. Soils that have been in place for 
a long time have well developed horizons. 

Soils that formed in residuum develop more slowly 
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than soils that formed in unconsolidated parent material. 
The weathering of bedrock and soil formation take place 
at the same time, but the process is very slow. Bristow, 
Brunswick, Gavins, Labu, Lynch, Mariaville, Redstoe, 
Sansarc, and Verdigre soils formed in residuum derived 
from chalkrock, shale, sandstone, or siltstone. 

In the transported, unconsolidated parent materials, 
such as glacial till, loess, sand, and alluvium, soil 
formation began as soon as the land surface was 
stabilized. The soils on uplands and stream terraces 
represent a wide range in time and degree of 
development. On moderately steep to very steep 
slopes, water erosion and soil blowing can remove part 
of the surface layer and slow the process of soil 
formation. Betts, Crofton, and Valentine soils are 


examples of young upland soils that have a thin surface 
soil because erosion occurred at nearly the same rate 
as soil development. Loretto and Moody soils are 
mature and formed on stable land surfaces. They have 
a thick, dark, and granular surface soil. They have a 
well developed subsoil and have been leached of lime 
to a depth of 3 to 5 feet. 

The youngest soils in the county formed in alluvium 
on bottom land. These soils continue to receive 
additional deposits of sediments from floodwater. 
Frequently flooded soils, such as Aowa and Inavale 
soils, have a light colored, stratified surface layer. Soils 
that are subject to rare or occasional flooding, such as 
Shell soils, have a thicker, dark surface soil. 
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ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. А soil having only an A and a C horizon. 
Commonly, such soil formed in recent alluvium or 
on steep, rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a 
poorly aerated soil is considerably higher in carbon 
dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern 
and defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
Soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as: 


CLARUM 0 to 3 
LOW O 3 to 6 
Moderate ............................... 6109 
High; E ЫЫ ate den 9 to 12 
Very high ........................ more than 12 


Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, and K), 
expressed as a percentage of the total cation- 
exchange capacity. 

Blowout. A shallow depression from which all or most 
of the soil materia! has been removed by the wind. 


A blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Catsteps. Very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Chiseling. Tillage with an implement having one or 
more soil-penetrating points that shatter or loosen 
hard, compacted layers to a depth below normal 
plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself 
and does not change so long as the environment 
remains the same. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles 
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(flagstone) 15 to 38 centimeters (6 to 15 inches) 
long. 

Coarse textured soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
establishing terraces, diversions, and other water- 
control structures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
in such an intricate pattern or so small in area that 
it is not practical to map them separately at the 
selected scale of mapping. The pattern and 
proportion of the soils are somewhat similar in all 
areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of 
concentrated compounds or cemented soil grains. 
The composition of most concretions is unlike that 
of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are: 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form 
a "wire" when rolled between thumb and 
forefinger. 

Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather 
than to pull free from other material. 

Hard.—When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled 
crops or summer fallow. 
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Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
part of the soil profile between depths of 10 inches 
and 40 or 80 inches. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. | 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificia! drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. 
Some are shallow. Some are so steep that much 
of the water they receive is lost as runoff. All are 
free of the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the scil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
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have a slowly pervious layer within or directly 
below the solum or periodically receive high 
rainfall, or both. 

Somewhat poorly drained.—Water is removed 
slowly enough that the soil is wet for significant 
periods during the growing season. Wetness 
markedly restricts the growth of mesophytic crops 
unless artificial drainage is provided. Somewhat 
poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a 
combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free 
water is commonly at or near the surface for long 
enough during the growing season that most 
mesophytic crops cannot be grown unless the soil 
is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly 
continuous rainfall, or a combination of these. 
Very poorly drained. —Water is removed from the 
Soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic 
crops cannot be grown. Very poorly drained soils 
are commonly level or depressed and are 
frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high 
slope gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eolian soil material. Earthy parent material 
accumulated through wind action; commonly refers 
to sandy material in dunes or to loess in blankets 
on the surface. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
Such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of human 
or animal activities or of a catastrophe in nature, 
for example, fire, that exposes the surface. 


Excess fines (in tables). Excess silt and clay in the soil. 


The soil is not a source of gravel or sand for 
construction purposes. 
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Excess salt (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after 
a soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, or clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soi! material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of the material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
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an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 


Hemic soil material (mucky peat). Organic soil 


material intermediate in degree of decomposition 
between the less decomposed fibric and the more 
decomposed sapric material. 


Horizon, soil. A layer of soil, approximately parallel to 


the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. The major horizons are as 
follows: 

O horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or 
E horizon. The B horizon is in part a layer of 
transition from the overlying horizon to the 
underlying C horizon. The B horizon also has 
distinctive characteristics, such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) granular, prismatic, or 
blocky structure; (3) redder or browner colors than 
those in the A horizon; or (4) a combination of 
these. 

C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying horizon. The 
material of a C horizon may be either like or unlike 
that in which the solum formed. If the material is 
known to differ from that in the solum, an Arabic 
numeral, commonly a 2, precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

R layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an А or a B horizon. 


Hydrologic soil groups. Refers to soils grouped 


according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
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runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
assigned to two hydrologic groups if part of the 
acreage is artificially drained and part is 
undrained. 


Increasers. Species in the climax vegetation that 


increase in amount as the more desirable plants 
are reduced by close grazing. Increasers 
commonly are the shorter plants and are less 
palatable to livestock. 


Infiltration rate. The rate at which water penetrates the 


surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 


Intake rate. The average rate of water entering the soil 


under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. The rate of water intake, in 
inches per hour, is expressed as follows: 


Less than 0.2........................- very low 
0.210 Nr PE low 
0.410 0275... een nnn nnm moderately low 
0.75 t0 LAST eran moderate 
1:25 10:1:75..« EE SA moderately high 
13510 ЛОКК tee sa ОУ АГЫСЫ high 
More than 2.5 ........................ very high 


Invaders. On range, plants that encroach into an area 


and grow after the climax vegetation has been 
reduced by grazing. Generally, invader plants 
follow disturbance of the surface. 


Irrigation. Application of water to soils to assist in 


production of crops. Methods of irrigation are: 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
Border.—Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or 
borders. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close- 
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growing crops or in orchards so that it flows in 
only one direction. 

Drip (or trickle).—Water is applied slowly and 
under low pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 
Furrow.—Water is applied in small ditches made 
by cultivation implements. Furrows are used for 
tree and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to 
wet the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by the wind. 

Low strength. The soil is not strong enough to support 
loads. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, or fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay loam. 

Morphology, soil. The physica! makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biologica! properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Mottling generally 
indicates poor aeration and impeded drainage. 
Descriptive terms are as follows: abundance—few, 
common, and many, size—fine, medium, and 
coarse; and contrast— faint, distinct, and prominent. 
The size measurements are of the diameter along 
the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
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millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color with 
hue of 10 YR, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Organic matter content. The amount of organic matter 
in soil material. The classes used in this survey 
are very low, less than 0.5 percent; low, 0.5 to 1.0 
percent; moderately low, 1.0 to 2.0 percent; 
moderate, 2.0 to 4.0 percent; and high, 4.0 to 8.0 
percent. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called "a soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


Veryslow................... less than 0.06 inch 
DOW coute She Сана 0.06 to 0.2 inch 
Moderately slow ................. 0.2 to 0.6 inch 
Moderate ................. 0.6 inch to 2.0 inches 
Moderately rapid............... 2.0 to 6.0 inches 
Rapid uama s урды m fes 6.0 to 20 inches 
Very rapid ................. more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management, such 
as slope, stoniness, and thickness. 

pH value. À numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 
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Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid permeability, 
the soil may not adequately filter effluent from a 
waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor on the basis of how much the present 
plant community has departed from the potential. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is 
the product of all the environmental factors 
responsible for its development. It is typified by an 
association of species that differ from those on 
other range sites in kind or proportion of species 
or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are: 
Extremely асїй....................... below 4.5 
Very strongly acid .................... 4.5 to 5.0 
Strongly асій......................... 5.1 to 5.5 
Medium асїй......................... 5.6 to 6.0 
Slightly асіа.......................... 6.1 to 6.5 
Neutral ee уреа аА 6.6 to 7.3 
Mildly alkaline........................ 7.4 to 7.8 


Moderately alkaline................... 7.9 to 8.4 
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Strongly alkaline ..................... 8.5 to 9.0 
Very strongly alkaline ............ 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. 

Rill. A steep-sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-sized particles. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer or of the underlying material. All 
the soils of a series have horizons that are similar 
in composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
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sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 
In this survey, classes for simple slopes are as 


follows: 
Nearly level...................... 0 to 1 percent 
Very gently sloping............... 1 to 3 percent 
Gently sloping ................... 2 to 6 percent 
Strongly sloping................. 6 to 11 percent 
Moderately steep .............. 11 to 15 percent 
вер. ааа ү 15 to 30 percent 
Very steep .................... 30 to 60 percent 

Classes for complex slopes are as follows: 
Nearly level...................... 0 to 2 percent 
Very gently sloping............... 1 to 3 percent 
Gently sloping ................... 2 to 6 percent 
Strongly sloping................. 6 to 11 percent 
Moderately steep................ 9 to 24 percent 
Ste6p. v usa a der 15 to 30 percent 
Very steep .................... 30 to 60 percent 


Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows: 


Very coarse sand..................... 2.0 to 1.0 
Coarse запа......................... 1.0 to 0.5 
Medium sand ....................... 0.5 to 0.25 
Fine sand ......................... 0.25 to 0.10 
Very fine ѕапа..................... 0.10 to 0.05 
cipere E 0.05 to 0.002 
Clay «scere nanulus Туа: less than 0.002 
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Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the underlying material. The living roots and plant 
and animal activities are largely confined to the 
solum. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to soil blowing and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure аге—р/аѓу 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular 
cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. It protects 
the soil from soil blowing and water erosion after 
harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of 
the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
from about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the "plow layer," or the 
"Ap horizon." 

Surface soil. The A, E, AB, and EB horizons. It 
includes all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and 
behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff 
so that water soaks into the soil or flows slowly to 
a prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
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clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying "coarse," "fine," or 
"very fine." 

Thin layer (in tables). A layer of otherwise suitable soil 
material that is too thin for the specified use. 
Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 

emergence, and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in 


general, than the alluvial plain or stream terrace; 
land above the lowlands along streams. 

Weathering. All physica! and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically a sunflower) wilts so 
much that it does not recover when placed in a 
humid, dark chamber. 
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222 Soil Survey 


TABLE 1.--TEMPERATURE AND PRECIPITATION 


(Recorded in the period 1951-87 at Niobrara, Nebraska) 


_____ у E V 


| 
| Temperature | Precipitation 
|. nZ = وو ت إا — ا ا‎ ee ———— 
| | | | 2 years in | | [2 years in 10| 
| | | | 10 will have-- | Average | | will have-- | Average | 
Month | Average | Average | Average | | [number of [Average | | |number of |Average 
| daily | daily | daily | Maximum | Minimum | growing | | tess | More |days with| snowfall 
| maximum | minimum | |temperature|temperature| degree | [than--|than--|0.10 inch| 
| | | | higher | lower | days* | | | | or more | 
| | | than-- | than-- | 
Ix lê Ше. d ® | o | | | | | | 
| 2 | x | r | к | r | wie | x |m | zع‎ | | -Ta 
| | | | | | | | | | | 
Tanuary----- | 29.9 | 7.8 | 18.9 | 59 | -25 | о | 0.35 | 0.05| 0.55] 1 | 4.7 
| | | | | | | | | | 
February----| 37.0 | 15.0 | 26.0 | 68 | -19 | 10 | 55 | .06| .в5| 2 | 4.8 
| | | | | | | | | | | 
March------- | 46.0 | 24.0 | 35.0 | 79 | -6 | 39 | 1.46 | .35] 2.31| 4 | 7.9 
| | | | | | | | | | | 
April------- | 62.7 | 36.8 | 49.8 | 91 | 17 | 110 | 2.25 | .86| 3.38| 5 | 1.0 
| | | | | | | | | | | 
Мау--------- | 73.8 | 47.8 | 60.8 | 94 | 26 | 344 | 3.40 | 1.67| 4.92] 7 | .0 
| | | | | | | | | | | 
June-------- | 83.7 | 57.6 | 70.7 | 102 | 40 | 621 | 3.93 | 2.03| 5.58| 6 | .0 
| | | | | | | | | | | 
July-------- | 89.3 | 63.2 | 76.3 | 105 | 47 | 815 | 3.23 | 1.48| 4.72| 5 | .0 
| | | | | | | | | | | 
August------ | 87.3 | 61.1 | 74.2 | 102 | 44 | 750 | 2.45 | 1.12] 3.58| 5 | .0 
| | | | | | | | | | | 
September---| 77.8 | 50.7 | 64.3 | 98 | a9 | 429 | 2.31 | 1.14| 3.32| s | .0 
| | | | | | | | | | 
October----- | 66.1 | 38.6 | 52.4 | 89 | 19 | 1358 | 1.45 | .32] 2.35| 3 | .3 
| | | | | | | | | | | 
November----| 47.3 | 25.3 | 36.3 | 75 | -1 | 14 | .87 | -13| 1.44| 2 | 3.5 
| | | | | | | | | | | 
December----| 34.9 | 13.9 | 24.4 | 63 | -16 | ° | 51 | .11| .82 | 2 | 6.6 
| | | | | | | | | | | 
| | | | | | | | | | | 
Yearly: | | | | | | | | | | | 
| | | | | | | | | | | 
Average---| 61.3 | 36.8 | 49.1 | --- | --- | --- | | ---| c — | --- 
| | | | | | | | | | 
кеншн шы Жы Жи Ko E бр QUSE бие ши ma gan У 
Total----- | — | --—- | ---| --- | --- | 3,290 | 22.76 | 17.89| 27.09| 47 | 28.8 
| | 


* А growing degree day is а unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (50 degrees F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1951-81 at Niobrara, Nebraska) 


Temperature 


Probability | | 
24 OF | 28 OF | 32 OF 
or lower ог lower or lower 


Last freezing 
temperature 
in spring: 


| 

| 

| 

| 

| 

| 

1 year in 10 | 
later than-- | Apr. 28 

| 

2 years in 10 | 
later than-- | Apr. 23 

| 

5 years in 10 | 
later than-- | Apr. 12 

| 

First freezing | 

temperature | 

in fall: | 

| 

| 

| 

| 

| 

| 

| 

| 

| 


1 year in 10 


earlier than-- Oct. 12 Sept. 28 Sept. 16 
2 years in 10 
earlier than-- Oct. 17 
5 years in 10 


earlier than-- 


TABLE 3.--GROWING SEASON 


(Recorded in the period 1951-81 at Niobrara, 


Nebraska) 

| 
| Daily minimum temperature 
| during growing season 
| 

Probability | | | 
| Higher | Higher | Higher 
| than | than | than 
| 24° | 28°F | 32 °F 
| | | 
| Days | Daye | Days 
| | | 

9 years in 10 | 175 | 148 | 127 
| | | 

8 years in 10 | 183 | 155 | 134 
| | | 

5 years in 10 | 196 | 169 | 149 
| | | 

2 years in 10 | 210 [ 183 | 163 
| | | 

1 year in 10 | 217 | 190 | 170 
l | | 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Soil Survey 


EM x —— SS Еа 


AcreB 


| Percent 


| 
Aa |Albaton silty clay, 0 to 2 percent slopeg---------------- 1,120 | 0.2 
Ab |Albaton silty clay, ponded, 0 to 1 percent slopes 410 | 0.1 
АСС |Alcester silt loam, 2 to 6 percent slopes------------------ nnnm nnnm 32,540 | 4.5 
AcD |Alcester silt loam, 6 to 11 percent slopes- 600 | 0.1 
Ao [лоха silt loam, 0 to 2 percent в1орев--------------------------- 9,000 | 1.2 
Ar |aowa silt loam, channeled, 0 to 2 percent Slopes---------------- 10,240 | 1.4 
Ba |Barney loam, 0 to 2 percent slopes---------------- 2,980 | 0.4 
Bd |Bazile loamy fine sand, 0 to 2 percent slopes----- 1,310 | 0.2 
вас |Bazile loamy fine sand, 2 to 6 percent slopes----- 4,670 | 0.6 
вар |Bazile loamy fine sand, 6 to 11 percent slopes---- 400 | 0.1 
Bn |Bazile loam, 0 to 2 percent slopes 5,950 | 0.8 
вас |Bazile loam, 2 to 6 percent slopes 31,500 | 4.3 
BnD |Bazile loam, 6 to 11 percent slopes 7,990 | 1.1 
Вор2 |Betts clay loam, 6 to 11 percent slopes, eroded 4,850 | 0.7 
BoE2 |Betts clay loam, 11 to 15 percent slopes, eroded 5,910 | 0.8 
BoF |Betts clay loam, 15 to 30 percent в1іорев----------------------- 9,960 | 1.4 
BoG |Betts clay loam, 30 to 60 percent slopes 840 | 0.1 
Bp |Blendon fine sandy loam, 0 to 2 percent slopes- 4,410 | 0.6 
Br |Blyburg silt loam, 0 to 2 percent slopes 430 | 0.1 
Bs |Boel loamy fine sand, 0 to 2 percent slopes---- 1,400 | 0.2 
Bt |Boelus loamy sand, 0 to 2 percent slopes------- 340 | * 
вес  |Boelus loamy sand, 2 to 6 percent slopes-- - 2,150 | 0.3 
BtD |Boelus loamy sand, 6 to 11 percent в1орев------ 760 | 0.1 
BvG |Bristow silty clay, 30 to 60 percent slopes------- 4,700 | 0.6 
BwD  |Brunswick fine sandy loam, 6 to 11 percent slopes 1,760 | 0.2 
BxE |Brunswick-Paka complex, 6 to 15 percent slopes-------- 6,680 | 0.9 
BxF |Brunswick-Paka complex, 15 to 30 percent slopes------- 24,130 | 3.3 
By [Butler silt loam, 0 to 2 percent BSlopes--------------- 350 | * 
Co |Coleridge silt loam, 0 to 2 percent 8lopes----------------------------------------- 5,450 | 0.7 
CrC2 |crofton silt loam, 2 to 6 percent slopes, eroded-----------------------------2-2---7-7- 3,210 | 0.4 
CrD2 |Crofton silt loam, 6 to 11 percent slopes, eroded----------------------- 2,670 | 0.4 
CrE2 |Crofton silt loam, 11 to 15 percent slopes, eroded 23,700 | 3.3 
CrF |cCrofton silt loam, 15 to 30 percent slopes 26,210 | 3.6 
cre [crofton silt loam, 30 to 60 percent slopes 1,230 | 0.2 
csc2 |Crofton-Nora complex, 2 to 6 percent slopes, егодед--------------------- 13,940 | 1.9 
CsD2 |Crofton-Nora complex, 6 to 11 percent slopes, eroded-- 68,905 | 9.5 
свЕ2 |Crofton-Nora complex, 11 to 15 percent slopes, eroded----- 12,810 | 1.8 
ctDa |Crofton-Thurman complex, 6 to 11 percent slopes, eroded 4,280 | 0.6 
Ctz2  |Crofton-Thurman complex, 11 to 15 percent slopes, eroded 1,050 | 0.1 
ctf  |Crofton-Thurman complex, 15 to 30 percent slopes-------------- "V 5,380 | 0.7 
ЕЁ \Elemere loamy fine sand, 0 to 2 percent slopes 180 | 
Eh |Zlsmere fine sandy loam, 0 to 2 percent slopes 1,120 | 0.2 
Et |Eltree silt loam, 0 to 2 percent slopes-- 1,080 | 0.1 
Etc |Eltree silt loam, 2 to 6 percent slopes-- 660 | 0.1 
Fm |Fillmore silt loam, 0 to 1 percent в1орев-- 470 | 0.1 
Fu 5,290 | 0.7 
GaG 2,080 | 0.3 
G£ 2,720 | 0.4 
Hd 3,070 | 0.4 
Ho 2,660 | 0.4 
If 880 | 0.1 
Ig 6,750 | 0.9 
Ih 2,060 | 0.3 
Im 2,620 | 0.4 
Ke 8,550 | 1.2 
KzB 570 | 0.1 
LbD 17,600 | 2.4 
LcF 38,530 | 5.3 
LhC2 220 | Ы 
LhD2 210 | * 
Lk 750 | 0.1 
LkC 1,860 | 0.3 

| 


See footnote at end of tabl 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


| Soil name Í 


LyF [Lynch-Bristow complex, 11 to 30 percent slopes 
12р |Lynch-Verdel complex, 6 to 11 percent slopes--- 
MDF |Mariaville very fine sandy loam, 3 to 30 percent 
MeB |Meadin sandy loam, 0 to 3 percent slopes---------------- 
Mgr |Meadin-O'Neill complex, 3 to 30 percent slopes------- 
Mm |Moody loam, 0 to 2 percent slopes-------------------- 
MmC |Moody loam, 2 to 6 percent slopes-------------------- 
Mo [woody Silty clay loam, 0 to 2 percent slopes---------------- 
Moc |Moody silty clay loam, 2 to 6 percent slopes----------------- 
NoC | Nora silty clay loam, 2 to 6 percent slopes--------------------..---.-------------- 
NoD | Nora silty clay loam, 6 to 11 percent slopes------------------------.-------------. 
NoE |Nora silty clay loam, 11 to 15 percent slopes 
Ob JObert silt loam, wet, 0 to 2 percent slopeas------------------------------- 
od |Onawa silty clay, 0 to 2 percent slopes----------------------------------. 
Ое |O’Neill sandy loam, 0 to 2 percent slopes- 
OeC [O'Neill sandy loam, 2 to 6 percent slopes- 
Og |ord fine sandy loam, 0 to 2 percent slopes 
oh [оха loam, 0 to 2 percent slopes------------------ 
Or |Ortello fine sandy loam, 0 to 2 percent slopes- 
orc |Ortello fine sandy loam, 2 to 6 percent slopes- 
Ou |Orwet loam, 0 to 2 percent slopes---------------- 
Ph |Paka loam, 0 to 2 percent slopes--- 
PhC [Рака loam, 2 to 6 percent slopes--- 
PhD |Paka loam, 6 to 11 percent slopes-- 
PhE |Paka loam, 11 to 15 percent slopes-------- 
Pt |Percival silty clay, 0 to 2 percent slopes 
RdD |Redstoe silt loam, 6 to 11 percent slopes-------- 
RgF |Redstoe-Gavins complex, 11 to 30 percent slopes-- 
SaG |Sansarc silty clay, 30 to 60 percent slopes 
Sc |Scott silt loam, 0 to 1 percent slopes------- 
Sh [Shell silt loam, 0 to 2 percent slopea------------------------------.-------------- 
SsF2 | Simeon sand, 6 to 30 percent slopes, eroded 
stc [Simeon loamy sand, 0 to 6 percent slopes------------------------------------------- 
Suc [Simeon sandy loam, 0 to 6 percent slopes------------------------------------------- 
SvF | Simeon- Thurman complex, 6 to 30 percent slopes 
Sw |So1omon silty clay, 0 to 2 percent slopes----------------------.-----.-- 
тев |Thurman fine sand, 0 to 3 percent slopes------------------------------------- 
тес [Thurman fine sand, 3 to 6 percent slopes-------- 
ThB |Thurman loamy fine sand, 0 to 3 percent slopes-- 
Thc |Thurman loamy fine sand, 3 to 6 percent slopes-- 
ToB |Thurman fine sandy loam, 0 to 3 percent slopes-- 
ToD |Thurman fine sandy loam, 3 to 11 percent slopes----- 
ToF |Thurman fine sandy loam, 11 to 30 percent slopes---- 
Tr |Trent silt loam, 0 to 2 percent slopes----------------- | 
Тх [Trent silt loam, moderately wet, 0 to 2 percent в1орев----------------------------- 
UbF [Urban land, 3 to 30 percent slopes--------------------- 
VaD [Valentine fine sand, 3 to 9 percent slopes--- 
Va [Valentine fine sand, 9 to 24 percent slopes-- 
Ve |Verdel silty clay, 0 to 2 percent slopes 
Уес |Verdel silty clay, 2 to 6 percent slopes | 
уер |Verdel silty clay, 6 to 11 percent slopes----------------------------- -T------------ 
vic | verdigre fine sandy loam, 2 to 6 percent slopes 
VED |Verdigre fine sandy loam, 6 to 11 percent slopes------------------------------ 
VEF |verdigre fine sandy loam, 11 to 30 percent slopes 
vgc |Verdigre loam, 2 to 6 percent slopes---------------- 
VgD |Verdigre loam, 6 to 11 percent slopes-------- 
VoF |Verdigre loam, 11 to 30 percent slopes 
| Water, undifferentlated--------~-----------------------------------+-+~-------- 
| 
| Total-----------------------------------------------.-.-.---2-.------.-.------- 
E 


Acres 
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| Percent 
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* Less than 0.1 percent. 
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(Only the soils considered prime farmland are listed. 
considered prime farmland. 


TABLE 5.--PRIME FARMLAND 


are specified in parentheses after the soil name) 


Soil Survey 


Urban or built-up areas of the soils listed are not 
If a soil is prime farmland only under certain conditions, the conditions 


[Alcester silt loam, 2 to 6 percent slopes 

|Aowa silt loam, 0 to 2 percent slopes 

|Bazile loam, 0 to 2 percent slopes 

|Bazile loam, 2 to 6 percent slopes 

|Blendon fine sandy loam, 0 to 2 percent slopes 

|Blyburg silt loam, 0 to 2 percent slopes 

[Butler silt loam, 0 to 2 percent slopes (where drained) 
[Coleridge silt loam, 0 to 2 percent slopes (where drained) 
|Crofton silt loam, 2 to 6 percent slopes, eroded 
|Crofton-Nora complex, 2 to 6 percent slopes, eroded 
[Eitree silt loam, 0 to 2 percent slopes 

|Eltree silt loam, 2 to 6 percent slopes 

[Gibbon silt loam, 0 to 2 percent slopes (where drained) 
|Hobbs silt loam, 0 to 2 percent slopes 

[Нога silt loam, 0 to 2 percent slopes 

|Longford silty clay loam, 2 to 6 percent slopes, eroded 

| Loretto fine sandy loam, 0 to 2 percent slopes 

[Loretto fine sandy loam, 2 to 6 percent slopes 

|Moody loam, 0 to 2 percent slopes 

|Moody loam, 2 to 6 percent slopes 

| Moody silty clay loam, 0 to 2 percent slopes 

|Moody silty clay loam, 2 to 6 percent slopes 

|Nora silty clay loam, 2 to 6 percent slopes 

Jonawa silty clay, 0 to 2 percent slopes (where drained) 
|Ord fine sandy loam, 0 to 2 percent slopes (where drained) 
|ora loam, 0 to 2 percent slopes (whare drained) 

|ortello fine sandy loam, 0 to 2 percent slopes 

[Ortello fine sandy loam, 2 to 6 percent slopes 

|Paka loam, 0 to 2 percent slopes 

|Paka loam, 2 to 6 percent slopes 

|Percival silty clay, 0 to 2 percent slopes (where drained) 
|Shell silt loam, 0 to 2 percent slopes 

[Solomon silty clay, 0 to 2 percent slopes (where drained) 
| Thurman fine sandy loam, 0 to 3 percent slopes 

|Trent silt loam, 0 to 2 percent slopes 

|Trent silt loam, moderately wet, 0 to 2 percent slopes 
|Verdel silty clay, 0 to 2 percent slopes 

[Verdel silty clay, 2 to 6 percent slopes 

|verdigre fine sandy loam, 2 to 6 percent slopes 
|Verdigre loam, 2 to 6 percent slopes 
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TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE 


Yields 


Absence of a yield indicates that the 


(Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils. 


are those that can be expected under a high level of management. 


soil is not suited to the crop or the crop generally is not grown on the soil) 
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TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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* Animal unit month; The amount of forage or feed required to feed one animal unit (one cow, one horse, 


or five goats) for 30 days. 


five sheep, 


one mule, 


Knox County, Nebraska 


TABLE 7.--CAPABILITY CLASSES AND SUBCLASSES 


(А11 soils are assigned to nonirrigated capability 


subclasses (N). 


Only potentially irrigable 
soils are assigned to irrigated subclasses (I). 
Absence of an 


Miscellaneous areas are excluded. 


entry indicates no acreage) 


|Major management concerns (Subclass) 


| 
Class | Total | 
| acreage | Erosion 
| | (e) 
| | Acres 
| | 
| | 
r (N)| 36,990| --- 
(r)|  42,940| --- 
| 
тт (N)| 135,410] 93,590 
(т) | 44,150 | 8,280 
| | 
III (N)| 90,170| 88,080 
(I)| 170,500| 168,410 
| 
Iv (м) | 266,010| 253,140 
(1)| 188,910] 186,740 
v (N| 6,380| --- 
| 
ут (N)| 156,770| 82,466 
| | 
утт (N)| 9,730| 2,070 
VIII(N)| 5,290| --- 


Wetness 


(w) 
Acres 


34,400 
34,400 


2,090 
2,090 


12,720 
2,020 


6,380 


27,520 


soil 


problem 


(а) 


Acres 


233 


234 


(Only the soils that support rangeland vegetation suitable for grazing are listed) 


Soil name and 


map 


Albaton 


AcC, 


symbol 


Alcester 


Barney 


Bd, BdC, 
Bazile 


BdD------- 


TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


| Range site 
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| 
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|Clayey Overflow--------------- 
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|Wetland----------------------- 
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| 
[Silty------------------------- 
| 

| 

| 

| 

| 

| 

| 

| 

|Silty Overflow---------------- 
| 

| 

| 

| 

| 

| 

| 

| 

[silty overflow---------------- 
| 

| 

| 

| 

| 

| 

| 
|Wetland----------------------- 
| 

| 

| 

| 

| 

| 
|8апау------------------------- 


| 
| 
| 


| Favorable 
| Normal 
| Unfavorable 


| 
| 
| 


| Favorable 
[Normal 
|Unfavorable 


| Favorable 
| Normal 
[unfavorable 


| Favorable 
| Normal 
|Unfavorable 


| Favorable 
|Normal 
(Unfavorable 


| Favorable 
| Normal 
[Unfavorable 


| 
| 
| 
| Favorable 


| Normal 
|Un£avorable 


Kind of year | 


Total production 


Dry 


|weight 
[Ъ/аске | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


3,200 
2,700 
2,200 


6,000 
5,500 
4,400 


4,400 
4,000 
2,800 


3,500 
3,300 
3,000 


3,500 
3,300 
3,000 


5,500 
5,200 
5,000 


3,500 
2,700 
2,000 


| Characteristic vegetation 


|Western wheatgrass 
[Green needlegrass 


Soil Survey 


| 
| Compo- 
| sition 


[Big bluestem 15 
|Little bluestem--------------- | 10 
[Kentucky bluegrass------------ | 5 
| sedge 5 
|Blue grama 5 
[Prairie cordgrass------------- 40 
[Slender wheatgrass-- 10 
|Plains bluegrass-------------- 10 
|Sedge------------------------- 10 
|Big bluestem------------------ 35 
[Little bluestem----- 15 
|Green needlegrass--- 10 
|Western wheatgrass-- 10 
| Needleandthread 10 
|Sideoats grama---------------- 5 
{Leadplant 5 
| Sedge------~----~------------- 5 
|Big bluestem------------------ | 30 
|Little bluestem--------------- | 15 
[Switchgrass------------------- | 10 
|Sideoats grama---------------- | 10 
[1ndiangrass------------------- | 5 
| Porcupinegrass---------------- | 5 
|Western wheatgrass------------ | 5 
| Sedge-----~------------------- | 5 
|Big bluestem------------------ 25 
[Little bluestem--------------- 15 
|Sideoats grama---------------- 15 
|Switehgrass------------------- 5 
| Indiangrass------------------- 5 
| Porcupinegrass---------------- 5 
|Western wheatgrass------------ 5 
| Prairie cordgrasa------------- 20 
|Northern reedgrass------------ 20 
|Bluejoint reedgrass----------- 20 
| Sedge 10 
Rush------------- 10 
[Plains bluegrass 5 
[Little bluestem--------------- | 25 
|Sand bluestem----------------- 15 
|Big bluestem------------------ 10 
| Switchgrass------ 10 
| Indiangrass------ 5 
|Bideoats grama 5 
[Blue grama-------------------- 5 
[Prairie dropseed-------------- | s 
[Green needlegrass------------- | 5 
| Porcupinegrass---------------- | 5 
| Bedge------------------------- | 5 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and 
map symbol 


[weight 


Bn, BnC, 
“Bazile 


BoE2, 
Betts 


Blendon 


Blyburg 


Bt, BtC, 
Boelus 


BoF, 


Вар 


вер 


| 
| Ra 
| 
| 
| 


|Limy Upland- 
| 
| 
| 
| 
| 
| 


| 
|Limy Upland- 


nge site 


[silty Lowland----------------- 


Total production 


| 
| 
|Kind of year | 
| 
| 


[Favorable 
| Norma1 
[Unfavorable 


| Favorable 
[Normal 
| Unfavorable 


| Favorable 
| Normal 
| Unfavorable 


| Favorable 
| Normal 
[Unfavorable 


[Favorable 
[Normal 
|Unfavorable 


| Favorable 
[Normal 
| Unfavorable 


| 
| 
| 
| Favorable 


[Normal 
| Unfavorable 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Dry 


—— 


00 


00 


3,500 
2,900 
2,000 


3,100 
2,600 
1,800 


3,500 
2,900 
2,000 


5,300 
4,900 
4,500 


5,200 
4,900 
4,600 


3,500 
3,300 
3,000 


Characteristic vegetation 


|Big bluestem 


3,7 

3,200 |Little bluestem 
2,7 | Indiangrass----------- 
| Switchgrass--------------- 
|Sideoats grama 
|Blue grama---------------- 
|Prairie dropseed 
|Green needlegrass 
| Porcupinegrass 
| Sedge----------------- 


[Little bluestem 
|Needleandthread 


|Big bluestem 


|Sideoats grama 
|Blue grama------------ 
|Green needlegrass-- 


| Sedge 


|Little bluestem 
[віс bluestem---------- 
|Needleandthread 
|Sideoats grama 
[Blue grama------------ 
|Green needlegrass 
|Sedge----------------- 


[Little bluestem 
[Prairie sandreed 
|Needleandthread 
|Big bluestem---------- 
|Blue grama------------ 
| Pozcupinegrasa 
| beadplant ------------- 


| Sedge 


|Big bluestem---------- 
[Little bluestem. 
| Switchgrass----------- 
| Indiangrass----------- 
| Porcupinegrass- 
|Sideoats grama 
| Sedge----------------- 


|Big bluestem---------- 
| Indiangrass----------- 
[Little bluestem. 
|Switchgrass----------- 
|Prairie cordgrass 
| Sedge----------------- 


[Little bluestem: 
|Needleandthread 
|Prairie sandreed 
|Blue grama------------ 
|Sand bluestem 


235 


| 
| compo- 
| sition 


236 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| 
Range site | 
| 


| 
Soil name and | | Compo- 
map symbol | Kind of year | Dry | sition 
l | һе PO 
| | | Lb/acrea | | Pet 
| 
BvG---------------- |Shallow Limy------------------ |Favorable | 2,300 |Little bluestem--------------- 35 
Bristow | [Normal | 2,000 [від bluestem----------- 20 
| unfavorable | 1,800 |Sideoats grama--------- 10 
| | | |Green needlegrass 5 
| | | |Blue grama------------- 5 
| | | | Sedge------------------ 5 
| | | | 1eadplant--------------------- 5 
| | 
BwD---------------- |Sandy------------------------- |Favorable | 3,000 |Little bluestem--------------- 25 
Brunswick | | Normal | 2,600 |8апа bluestem---------- 15 
| |Unfavorabie | 2,200 |Needleandthread-------- 15 
{ | | [Prairie sandreed 10 
| | | |Blue grama-------------------- 8 
| | | |Sideoats grama 5 
| | | |  ]|sedge------------------------- 5 
| | | 
BxE*, BxF*: | | 
Brunswick--------- |Sandy------------------------- | Favorable | 3,000 [little bluestem--------------- 25 
| [Normal | 2,600 15 
| |Unfavorable | 2,200 15 
| | 10 
l | | |Blue grama------------- 8 
| | | |Sideoats grama 5 
| | | |Sedge------------------------- 5 
| 
Paka-------------- Е ------------------------- | Favorable | 4,000 [Little bluestem 
| | Normal | 3,600 |Big bluestem--------- 
| Junfavorable | 3,300 |Sideoats grama--------- 
| | | |Needleandthread 
| | | | Switehgrass------------------- 
| | | | Indiangrass------------------- 
l | | |Blue grama------------- 
| | | [Western wheatgrass 
| | | | Sedge-----~------------------- 
By----------------- |C1lavey------------------------ |Favorable | 3,800 |від bluestem------------------ 
Butler | Normal | 3,400 |Western wheatgrasa 
| [Unfavorable | 3,000 |Little bluestem-------- 
| | [Switchgrass------------ 
| | | |та11 dropseed----------------- 
| | | [Sideoats grama---------------- 
| | { [Indiangrass------------------- 
| 
Со----------------- |Subirrigated------------------ | Favorable | 5,500 |Big bluestem----------- 
Coleridge [ | Normal | 4,900 |Little bluestem 
| |Unfavorable | 4,200 |Switchgrass------------ 
| | | | zndiangrass------------ 
| | | |Sedge------------------ 
l | | |Sideoats grama--------- 
| | | [Western wheatgrass------------ | 5 
| | | |Prairie cordgrass------------- | 5 
J | | | 
Crc2, CrD2, CrE2, | | | 
Грци са нее |Limy Upland------------------- | Favorable | 3,300 |Little bluestem 
Crofton | | Normal | 3,000 |Big bluestem----------- 
| |Unfavorable | 2,700 |Sideoats grama--------- 
| | |B1ue grama-------------------- 
| [ |Western wheatgrass------------ | 5 
| | Sedge- - ----------------------- | 5 


See footnote at end of table. 


Total production 


| 
| Characteristic vegetation 
| 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soi 
ma; 


Csc2*, 
CsE2*: 
Crofton---------- 


Ctp2*, 
Crofton----------- 


Et, 


1 name and 
p symbol 


Range site 


CsD2*, 


CtE2*, CtF*: 


Eltree 


| 
| 
| 
| 
| 
[Thin Loess-- 
| 
| 
| 
| 
| 
| 


| 
|Limy Upland- 


See footnote at end of table. 


| Favorable 
| Normal 
| Unfavorable 


| Favorable 
| Normal 
[Unfavorable 


| 
| 
| Favorable 


| Normal 
|Un£avorabie 


| Favorable 
| Normal 
| unfavorable 


| 
| 
| Favorable 


| Normal 
| Unfavorable 


| 
| 
| 
| Favorable 


| Normal 
{Unfavorable 


| 
| 
| 
| 
|Favorable 


| Normal 
[Unfavorable 


Kind of year | 


Total prođuction 


Dry 


237 


| 
| Characteristic vegetation 
| 


|Lb/acre | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
2,800 |Little bluestem 


2,600 


2,400 |Sideoats grama 


3,300 
3,000 
2,700 


4,000 
3,600 
3,300 


3,300 
3,000 
2,700 


3,500 


3,300 


3,000 


5,500 
5,300 
5,000 


4,000 
3,500 
2,500 


|Big bluestem 
|Blue grama-- 


| Sedge------- 
|Plains muhly 


|Little bluestem 


[Big bluestem 


|Sideoats grama 
[Blue grama----- 
|Western wheatgrass 
| Sedge---------- 


[Little bluestem 


|Big bluestem 


|Sideoats grama 
|Blue grama----- 
|Western wheatgrass 
| Sedge---------- 


[Little bluestem 


[віс bluestem 


|Sideoats grama 
|Blue grama----- 
[Western wheatgrass 
| Sedge-~-------- 


[Sand bluestem 
[Little bluestem 
|Prairie sandreed 
|Needleandthread 
|Blue grama----- 
| Switchgrass---- 


|Big bluestem 


|Little bluestem 
| Indiangrass---- 
| Switchgrasa---- 
|Prairie cordgrass 
| Sedge---------- 


[Big bluestem 


[Little bluestem 
| Indiangrass---- 
| Switchgrasa---- 
|Sideoats grama 
|Western wheatgrass 
| Pozcupinegrasa 
|Blue grama----- 
| Sedge---------- 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


س -————À—Á—— — x= p‏ کے کے 
Total production |‏ 
Characteristic vegetation |Compo-‏ | 


| | 
Range site | 
[Kind of year | [sition 
| | 
| | 


8о11 паше апа 


| 
| 
map symbol | 
| 
| 


ЖЕ ла | 
|Lb/acre | Pet 
Em----------------- [С1ауеу Overflow--------------- [Favorable | 3,200 |Big bluestem------------------ | 20 
Fillmore | | Normal | 2,700 |Western wheatgrass-- 
| |Unfavorable | 2,200 |Little bluestem----- 
| | | | Svitcbgrass--------- 
| | | |Blue grama---------- 
| | | | тадіапдгавв------------------- 
| | | |Sedge------------------------- 
| | | |Kentucky bluegrass 
| 
GaG---------------- [shallow Limy------------------ |Favorable | 3,600 [Little bluestem--------------- 
Gavins | | Normal | 3,000 |Needlegrass------ 
| [Unfavorable | 2,100 |Sideoats grama--- 
| | | |Big bluestem----- 
| | | [Prairie dropseed-------------- 5 
| | | |Western wheatgrass------------ | 5 
| | | [B1ue grama-------------------- | 5 
| | | [8edge------------------------- | 5 
Gf----------------- |Subirrigated------------------ | Favorable | 6,300 |Big bluestem------------------ | 35 
Gibbon | [Normal | 5,900 |indiangrass------------------- | 20 
| |Unfavorable | 5,500 |Little bluestem--------------- | 15 
| | | |Switchgrass------------------- | 10 
| | | [Prairie cordgrass------------- | 5 
| | 
Hd----------------- |Silty Overflow---------------- | Favorable | 4,500 |Big bluestem------------------ | 30 
Hobbs | | Normal | 4,000 [Western wheatgrass------------ | 20 
| [Unfavorable | 3,800 [Little bluestem--------------- | 15 
| | [Switchgrass------------------- | 10 
| | | |Sideoats grama 5 
| | | |Sedge------------------------- 5 
| | 
Ho----------------- |Silty Lowland----------------- | Favorable | 4,000 |Big bluestem------------------ 20 
Hord | | Normal | 3,600 |Little bluestem--------------- | 20 
| |Unfavorable | 3,300 |Blue grama-------------------- | 10 
| | |Western wheatgrass------------ | 10 
| | | | Needleandthread | 10 
| | | |Sideoats grama------- 5 
| | | |Bu£falograsas------------------ 5 
| 
If----------------- |Sandy Lowland----------------- |Favorable | 3,500 |Sand bluestem----------------- 30 
Inavale | | Normal | 3,000 |Little bluestem--------------- | 25 
| Unfavorable | 2,200 |Prairie sandreed-------------- | 20 
[ | | Switchgrass------------------- | 
| | | |Needleandthread 
| | | | Indiangrass------------------- 
| 
Ig----------------- [Sandy Lowland----------------- | Favorable | 3,300 |Sand bluestem----------------- 
Inavale | | Normal | 2,800 |Little bluestem. 
[ [Unfavorable | 2,200 |Prairie sandreed-------------- | 15 
| | | |8witchgrass------------------- | 5 
| | | |Needleandthread--------------- | 
| | | |Blue grama-------------------- | 
| | | |Sand dropseed----------------- 
| | | | Porcupinegrass- 
| | | |Seáge------------------------- 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and 
map symbol 


Inavale 


Inavale 


Sansarc-- 


LhC2, LhD2 
Longford 


Range site 


Total production 


| 
| 
| 
| 
| 
[Sandy Lowland----------------- 
| 
| 
| 
| 
|Sandy Lowland----------------- 
| 
| 
| 
| 
| 
|Wet Subirrigated-------------- 
| 
| 
| 
| 
| 


[C1ayey------------------------ 


|Shallow Clay------------------ 


[C1ayey------------------------ 


See footnote at end of table. 


| Favorable 
| Normal 
| Unfavorable 


| 
| 
| 
| Favorable 


| Normal 
| Unfavorable 


| Favorable 
|Normal 
|Unfavorable 


| 
| 
| 
| Favorable 


| Normal 
| Unfavorable 


| Favorable 
| Normal 
|Unfavorable 


| Favorable 
| Normal 
| Unfavorable 


| Favorable 
| Normal 
| Unfavorable 


| 
| 
|Kind of year | 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


2,600 


3,000 
2,500 
1,800 


5,500 
4,000 
3,000 


239 
| | 
| Characteristic vegetation |Compo- 
Dry | | sition 
__|weight | 
|Lb/acre| | Pct 

3,500 |Sand bluestem----------------- 30 

3,000 |Little bluestem 25 

2,200 |Prairie sandreed-------------- | 20 
| Switchgrass------------------- 15 
| Needleandthread 5 
| Indiangrass------------------- 5 

3,200 |Little bluestem--------------- 

2,900 | Sand bluestem----------------- 

2,600 |Needleanáthread--------------- 
[Prairie sandreed-------------- 
| Switchgrass------------------- 
|B1ue grama---------------- 

[Sand dropseed----------------- 

5,200 |Big bluestem----------------.- 

4,900 |Indiangrass------------------- 

4,600 |Switchgrass------------------- 
|Prairie cordgrass------------- 
[Canada wildrye---------------- 
| Sedge------------------------- 

3,400 |Big bluestem------------------ 

3,000 |Little bluestem--------------- 

2,600 |Green needlegrass------------- 
|Sideoats grama---------------- 
|Western wheatgrass------------ 
|Blue grama-------------------- 
[Kentucky bluegrass------------ 
| Sedge------------------------- 

3,400 |Big bluestem------------------ 

3,000 |Little bluestem---- 


|Green needlegrass-- 
|Sideoats grama----- 
|Western wheatgrass------------ 
|Blue grama-------------------- 
|Kentucky bluegrass------------ 
| Sedge------------------------- 


|Little bluestem--------------- 
[Western wheatgrass------------ 
[Green needlegrass------------- 
[Big bluestem------------------ 
|Sideoats grama---------------- 
|Blue grama-------------------- 
|Sedge------------------------- 


[Big bluestem------------------ 
[Little bluestem------- 

| Indiangrass----------- 

| Switchgrass----------- 

|Sideoats grama---------------- 
[Tall dropseed----------------- 
|Blue grama-------------------- 
|Western wheatgrass------------ 
| Leadplant -----------------~---- 
|Missouri goldenrod------------ 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMNUNITIES--Continued 


| | Total production | 
Soil name and | Range site | | Characteristic vegetation |Compo- 
map symbol | [Кїпа of year | Dry | sition 
I | | weight | 
| | 


|Lb/acre 


3,500 |Big bluestem------------------ 
3,300 |Little bluestem 
3,000 |Indiangrass------------------- 
| Switchgrass------------------- 
|Needleandthread 
|Sideoats grama------ 
|Blue grama---------- 
[Prairie sandreed---- 
[Western wheatgrass------------ 
| 
| 


3,000 |Big bluestem------------------ 
2,700 {Little bluestem----- 
2,400 |Sidecats grama------ 
| Needleandthread----- 
|Green needlegrass--- 
| Switchgrass----------------~-- 
[Blue grama 
| Sedge--~~----------- 


Lk, LkC------------ [Sandy------------------------- | Favorable 


Loretto | Normal 
|Unfavorable 


| 
| 
| 
| 
| 
| 


Lynch------------- |Limy Upland------------------- | Favorable 
| Normal 
[Unfavorable 


| 
| 
| | 
| | 
| | 
| | 
| | 


2,300 |Little bluestem--------------- 
2,000 |Big bluestem------------------ 
1,800 |Sideoats grama---------------- 
[Green needlegrass--- 
|Blue grama---------- 
| Sedge------------------------- 
|Leadplant 


| 
Bristow----------- |Shallow Limy------------------ | Favorable 
| Normal 
[Unfavorable 


3,000 |Big bluestem------------------ 
2,700 |Little bluestem 
2,400 |Sideoats grama------ 
| Needleandthread 
[Green needlegrass--- 
| Switchgrass---~------ 
[Blue grama-------------------- 
| Sedge- ------------------------ 


Lynch------------- |Limy Upland------------------- | Favorable 
| Normal 
|Un£avorable 


3,800 |Big bluestem------------------ 

3,400 |Western wheatgrass-- 

3,000 |Little bluestem--------------- 
| Switchgrasa------------------- 
|Seáge- - ------------- 
|Та11 dropseed 
[Blue grama-------------------- 
[Kentucky bluegrass------------ 
|Green needlegrass------------- 


Verdel------------ |C1avyey------------------------ [Favorable 
| Normal 
|Unfavorable 


2,300 |Little bluestem--------------- 

2,000 |Big bluestem-------- 

1,800 |Sideoats grama------ 
|Threadleaf sedge 
|Needieandthread--------------- 
|Blue grama 
[Plains muhly------------------ 
|Leadpiant--------------------- 
|Fringed sagebrush------------- 


MbE---------------- |Shallow Limy------------------ | Favorable 
Mariaville | | Normal 
| Unfavorable 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
LzD*: | | | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 


| | | 
Soil name апа | Range site | | | Characteristic vegetation | compo- 
map symbol | |Kind of year | Dry | [sition 
| | |weight | | 
| | |Lb/acre| | Pet 
| | 
MeB---------------- |Shallow to Gravel------------- | Favorable | 1,500 |Blue grama-------------------- | 25 
Meadin | | Normal | 1,300 |Clubmoss---------------------- | 15 
| [Unfavorable | 1,100 |Needleandthread--------------- | 15 
| | | |Prairie sandreed-------------- | 10 
| | | |Fringed sagebrush------------- | 10 
| | I [Sand bluestem----------------- | 5 
| | | |Hairy grama------------------- | 5 
| | | [Sand dropseed----------------- | 5 
| | | | | 
МаЕ*: | | 
Meadin------------ |Shallow to Gravel------------- | Favorable | 1,500 |Blue grama 
| | Normal | 1,300 |Clubmoss 
| Unfavorable | 1,100 |Needleandthread--------------- | 15 
| | | [Prairie sandreed-------------- | 10 
| | | |Fringed sagebrush------------- | 10 
| | | |Banà Ьїчевбеш----------------- | 5 
| | | |Hairy grama------------------- | 5 
| | | [Sand dropseed----------------- | 5 
| | | 
O'Neill----------- |Sandy------------------------- [Favorable | 3,500 |Sand bluestem----------------- | a0 
| Normal | 3,300 |Little bluestem--------------- | 15 
| |Unfavorable | 3,000 [Prairie sandreed-------------- | 15 
| | | [Blue grama-------------------- | 10 
| | | |Needleandthread--------------- | 20 
| | | | Switchgrass---------- | 5 
| | | |Sand dropseed 5 
| | | | Sadge------------------------- 5 
| | | |Cudweed sagewort 5 
| | | 
Mm, MmC, Mo, MoC---|Silty------------------------- [Favorable | 4,000 |Big bluestem------------------ 
Moody | | Normal | 3,600 |Little bluestem--------------- 
| |unfavorable | 3,300 |Needlegrass------------------- 
| i i |Western wheatgrass 
| | | |Sideoats grama---------------- 
| | | | Sedge------------------------- 
| | | | Indiangrass------------------- 
| | | |Switchgrass------------------- 
| 
NoC, NoD, NoE------ |Silty------------------------- |Favorabie | 4,000 |Little bluestem--------------- 
Nora | [Normal | 3,600 |Big bluestem------ 
| [Unfavorable | 3,300 |Sideoats grama---- 
| | | [Blue grama-------------------- 
| | | |Western wheatgrass 
| | li e 
| | | 
| | 
Qb----------------- |Wwetland----------------------- | Favorable | 6,000 
Obert | [Normal | 5,400 
{unfavorable | 5,000 
| 
| 
| 
! 
| 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| 


Total production | | 


| 
Soii name and | Range site | | | Characteristic vegetation |Сошро- 
map symbol | |Kind of year | Dry | | sition 
| weight | 
| | | Lb/acre | | Pet 
| 
Od----------------- |Clayey Overflow--------------- | Favorable 3,500 |Big bluestem------------------ | 25 


3,100 |Little bluestem-------- 
2,700 |Switchgrass------------ 
[Western wheatgrass----- 
| Indiangrass------------ 
[Green needlegrass------------- 
| Tall dropseed----------------- 
| Sedge- ------------------------ 


Onawa | | Normal 
[Unfavorable 


3,500 |Sand bluestem---------- 
3,300 |Little bluestem-------- 
3,000 |Prairie sandreed---- 
|Blue grama----------- ее 
| Needleandthread--------------- 
| Switchgrass 
[Sand dropseed----------------- 
[Sedge------------------------- 


Oe, OeC------------ |Sandy------------------------- | Favorable 
O'Neill | Normal 
[Unfavorable 


| 
5,500 |Big bluestem-------- 
5,300 [Little bluestem 
5,000 |Indiangrass--------- 
|Switchgrass------------------- 
[Prairie cordgrass------------- 
|Plains bluegrass-------------- 


Og, Oh------------- |Subirrigated------------------ | Favorable 
| | Normal 

| [Un£avorable 
| | 

| | 

| | 


Ortello [ | Normal 3,300 [Little bluestem--------------- 
3,000 |Prairie sandreed-------------- 
|Needleandthread--------------- 
| Switchgrasa------------------- 
|Western wheatgrass------------ 
{Blue grama-------------------- 
| Sedge------------------------- 


|Un£avorable 


| 

| | 
| | 
| | 
| | 
| | 


5,500 |Big bluestem------------------ 
5,300 |Indiangrass------------------- 
5,000 |Switchgrass--------- 
|Prairie cordgrass--- 
|Plains bluegrass---- 
|Western wheatgrass-- 
| Sedge--------------- 


Qu----------------- [Wet Subirrigated-------------- |Favorable 
Orwet | | Normal 
| Un£avorable 


4,000 |Little bluestem--------------- 
3,600 |Big bluestem------------------ 
3,300 |Sideoats grama--- 
|Needleandthread-- 
| Switchgrass------ 
| Indiangrass------ 
[Blue grama-------------------- 
[Western wheatgrass------------ 
| Bedge-- ----------------------- 


| 
| 
| 
| 
| 
| 
| 
Ph, PhC, PhD, PhE--|Síiilty------------------------- |Favorable 
Paka | | Normal 
| |Unfavorable 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | | 
Or, OrQ------------ [Sandy------------------------- | Favorable | 3,500 |Sand bluestem----------------- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Ran! 


| 
Soil name and | 
map symbol | 
| 


ge site 


Total production 


Dry 


| Characteristic vegetation |Союро- 
| | sition 


|weight | 


Pt----------------- |Clayey Overflow--------------- 
Percival | 
| 
| 
| 
| 
| 
RdD---------------- [Limy Upland------------------- 
Redstoe | 
| 
| 
| 
| 
| 
| 
| 
RgE*: | 
Redstoe----------- [Limy Upland------------------- 
| 
| 
| 
| 
| 
| 
| 
Gavins------------ |Shallow Limy------------------ 
| 
| 
| 
| 
| 
| 
| 
| 
Ваб---------------- |Shallow Clay------------------ 
Sansarc | 
| 
| 
| 
| 
| 
| 
8с----------------- [Clayey Overflow--------------- 
Scott | 
| 
| 
| 
| 
Sh----------------- [Silty Lowland----------------- 
Shell 


| 
| 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 


| 
| 
[Kind of year | 
| 
| 


| Favorable 
| Normal 
|Unfavorable 


| 
| 
| Favorable 


| Normal 
|Unfavorable 


| Favorable 
[Normal 
| Unfavorable 


| Favorable 
| Normal 
| Unfavorable 


| 
| 
| 
| 
| 


| Favorable 
| Normal 
[Unfavorable 


| Favorable 
| Normal 
[Unfavorable 


| 
| 


|Favorable 
| Normal 
[Unfavorable 


|Lb/acre| 


3,200 
2,700 
2,200 


3,600 
3,000 
2,100 


3,600 
3,000 
2,100 


3,600 
3,000 
2,100 


3,000 
2,500 
1,800 


3,900 
3,300 
2,300 


5,300 
4,900 
4,500 


| Pet 


[Big bluestem------------------ 
[Little bluestem--------------- 
|8Switchgrass------------------- 
|Western wheatgrass------------ 
| Indiangrass------------------- 
|Tall dropseed----------------- 


[Little bluestem--------------- 
[Big bluestem------------------ 
|Sideoats grama---------------- 
|Needleandthread----- 
|Prairie dropseed---- 


|Little bluestem--------------- 
|Big bluestem-------- 
|Sideoats grama------ 
| Needleandthread----- 
|Prairie dropseed---- 
|Blue grama-------------------- 
|Sedge------------------------- 


[Little bluestem--------------- 
| Needlegrass------------------- 
|Sideoats grama---------------- 
[Big bluestem------------------ 
|Prairie dropseed-------------- 
|Western wheatgrass------------ 
|Blue grama-------------------- 
|Sedge------------------------- 


|Little bluestem--------------- 
|Western wheatgrass------------ 
|Green needlegrass 
|Big bluestem------------------ 
|Sideoats grama---------------- 
|Blue grama-------------------- 
| Seage---~--------------------- 


|Sedge------------------------- 
|Big bluestem----- 
[8witchgrass------ 
|Bu££alograss------------------ 


[Big bluestem------------------ 
[Little bluestem--------------- 
[Indiangrass------------------- 5 
|Switchgrass------------------- 5 
|Xentucky bluegrass------------ | 5 
| Porcupinegrass---------------- | 5 
5 
5 
5 


[Зейве------------------------- i 
[Canada wildrye---------------- | 
|Та11 dropseed----------------- | 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production | 


] | Characteristic vegetation {Сошро- 


| 
Range site | 
|Kind of year | Dry | | sition 
| 
| 


| 
Soil name and | 
map Symbol l 
| 


| weight | | 
| |Lb/acre| | Pet 
i | | 
SsF2, StC---------- |Sands------------------------- |Favorable | 2,800 |Sand bluestem----------------- | 20 
Simeon | | Normal | 2,500 |Blue grama 15 
| [Unfavorable | 2,100 |Little bluestem--------------- | 15 
| | | |Prairie sandreed-------------- | 15 
| | | | Needleandthread 
| | | [Sand dropseed----------------- 
| | 
SuC---------------- | Sandy------------------------- | Favorable | 3,000 {sand bluestem----------------- 
Simeon | [Normal | 2,700 |Blue grama 
| [Unfavorable | 2,400 |Little bluestem 
| | |Prairie sandreed-------------- | 15 
| | | |Needleandthread 1s 
| | | [Sand dropseed----------------- 5 
| | | 
SvF*: | | 
Simeon------------ | sanda- ------------------------ | Favorable | 2,800 [Sand bluestem----------------- 
| | Normal | 2,500 |Blue grama---------- 
| [unfavorable | 2,100 |Little bluestem----- 
| | | [Prairie sandreed---- 
| | Í | Needleandthread--------------- 
| | | |Sand dropseed----------------- 
| 
Thurman----------- [Sandy------------------------- | Favorable | 3,500 [Sand bluestem----------------- 
| Normal | 3,300 |Little bluestem--------------- 
| |Unfavorable | 3,000 |Prairie sanáreed-------------- 
| | | Needleandthread--------------- 
| | | |Blue grama-------------------- 
| | | | Switchgrass------~------------ 
| | 
Sw----------------- |Clayey Overflow--------------- | Favorable | 8,500 |Big bluestem------------------ 
Solomon | | Normal | 6,000 |Indiangrass~------------------ 
| |Unfavorable | 3,500 |Switchgrass--------- 
| | | |Prairie cordgrass--- 
| | | |Tall dropseed------- 
| | | |Western wheatgrass-- 
| | | [Little bluestem----- 
| | | |Sideoats grama------ 
| | | |Eastern gamagrass8------------- 
| | | | 
TfB, TfC, ThB, ThC,| | I 
ToB, ToD, ToF----- [Sandy------------------------- | Favorable | 3,500 |Sand bluestem----------------- 
Thurman | | Normal | 3,300 [Little bluestem--------------- 
| |Unfavorable | 3,000 |Prairie sandreed-------------- 
l | | | Needleandthread--------------- 
| | | [Blue grama-------------------- 
| | | | Switchgrass------------------- 
| 
Tr-.---------------- |Silty------------------------- | Favorable | 4,800 [від bluestem------------------ 
Trent | | Normal | 4,000 [Little bluestem--------------- 
| |Unfavorable | 2,800 |Needlegrass------------------- 
і | | |Sideoats grama---------------- 
| | | |[еаар1ап®&--------------------- 
| | | |Sedge------------------------- 
TX----------------- [silty Lovwland----------------- | Favorable | 5,700 |Big bluestem------------------ 
Trent | |Normal | 4,800 |Green needlegrass--~----------- 
| [unfavorable | 3,400 |Western wheatgrass-~---------- 
| | |Sideoats grama 
| | | | Leadplant-------- 
| | | Sedge------------------------- 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 


| | | 
Soil name and | Range site | | Characteristic vegetation | Compo- 
map symbol | |Kind of year | Dry | | sition 
| | |weight | | 
| | |Lb/acre| | Pct 
| | | | 
Мар OE MS | Banda------------------------- | Favorable | 3,000 |Sand bluestem----------------- | 25 
Valentine | | Normal | 2,600 |Little bluestem--------------- | 20 
| [Unfavorable | 2,200 |Prairie sandreed-------------- | 20 
| | | | Switchgrass------------------- | 10 
| | | [Blue grama-------------------- | 5 
| | | | Needleandthread--------------- | 5 
| i | [запа 1ovegrass---------------- | 5 
| | | | 
Ve, VeC, VeD------- | Clayey------------------------ | Favorable | 3,800 |Big bluestem------------------ | 25 
verdel | | Normal | 3,400 |Western wheatgrass------------ | 25 
| [unfavorable | 3,000 [Little bluestem--------------- | 5 
| | | | Switchgrass------------------- | 
| | | | Sedge------------------------- | 5 
| | | [Та11 dropseed----------------- [ 5 
| | | |Blue grama-------------------- | 5 
| | | |Kentucky bluegrass------------ | 5 
| | | [Green needlegrass------------- | 5 
| | | 
VEC, VED, V£F------ |Silty------------------------- | Favorable | 3,500 |Sand bluestem----------------- | 30 
Verdigre | | Normal | 3,000 |Little bluestem--------------- | 20 
| |Unfavorable | 2,200 |Prairie sandreed-------------- | 20 
| | | Needleandthread--------------- | 10 
| ! | [Blue grama-------------------- | 5 
| | | [Switchgrass------------------- | 5 
| | | | indiangrass------------------- | 5 
| | [ [Sand lovegrass---------------- | 5 
| | 
VgC, VgD, VgF------ |Silty------------------------- [Favorable | 4,000 |Big bluestem------------------ | 20 
Verdigre | | Normal | 3,200 |Little bluestem--------------- | 20 
| |Unfavorable | 2,200 |Sideoats grama---------------- | 10 
| | | [Western wheatgrass------------ | 10 
! | | |Blue grama-------------------- | 5 
| | | | Switchgrass------------------- | 5 
| | | |Needleandthread--------------- | 5 
| | | |Green neediegrass------------- | 5 
| | | | Indiangrass------------------- | 5 
| | | | Sedge------------------------- | 5 


| | l 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


Soil Survey 


(Only the soils suitable for windbreaks and environmental plantings are listed. The symbol « means less than; 


means more than. 


that soil) 


Soil name and 
map symbol 


Albaton 


Acc, 
Alcester 


BdD, Bn, 


Bd, вас, 


BoE2 


BoD2, 
Betts 


Blendon 


Bt, Btc, 
Boelua 


| <8 


|American plum---- 


| 
| 
| 
| 


| Silver 
buffaloberry, 
American plum. 


|Skunkbush sumac, 
lilac, 


| тые 
| 
| 
| 


{Redosier dogwood, 
| American plum. 


|Lilac, skunkbush 
sumac. 


Trees having predicted 20-year average height, 


| 8-15 


[Siberian peashrub 


Lilac, Siberian 
peashrub, 
American plum. 


|Autumn-olive, Amur 
honeysuckle, 
common 
chokecherry, 
lilac. 


Siberian peashrub, 
American plum, 
lilac. 


Russian-olive, 
hackberry, 
eastern redcedar, 
Rocky Mountain 
juniper, Siberian 
peashrub. 


Eastern redcedar, 
Siberian 
peashrub, 
Russian-olive, 
Manchurian 
crabapple. 


Siberian peashrub, 
lilac. 


Common chokecherry 


Siberian peashrub, 
Manchurian 
crabapple, 
eastern redcedar, 
Russian-olive. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


[Green ash, 

| ponderosa pine, 
| hackberry, 

| honeylocust. 


Siberian elm---- 


Absence of an entry indicates that trees generally do not grow to the given height on 


in feet, of-- 
| 
| 16-25 | 26-35 | >35 
| | | 
| | | 
| | | 
|Eastern redcedar, [Golden willow, | Eastern 
| blue spruce, | honeylocust, | cottonwood. 
[ Russian-olive, | green ash. | 
hackborry, | | 
ponderosa pine. | | 
| | 
|Bur oak, blue |Honeylocust, | --- 
spruce, | ponderosa pine, | 
| hackberry, | green ash. | 
| Russian-olive, | | 
| eastern redcedar. | | 
| | | 
Eastern redcedar, |Austrian pine, | Eastern 
| Russian mulberry.| ponderosa pine, | cottonwood. 
[ | green ash, { 
| | hackberry. | 
| | | 
| | | 
| | | 
[Backberry, [Eastern redcedar, | --- 
| Russian-olive, | Austrian pine, | 
| bur oak. | ponderosa pine, | 
| | green ash, | 
| | honeylocust. | 
| | I 
[Siberian elm, | --- | --- 
| honeylocust, | | 
| green ash, | | 
| ponderosa pine. | | 
| | | 
| | | 
| | | 
|Green ash, |Siberian elm------ | --- 
| honeylocust, | | 
| hackberry, | l 
| ponderosa pine. | | 
| | | 
| | | 
| | | 
|Eastern redcedar, |Golden willow, | Eastern 
| bur oak, | green ash, | cottonwood. 
| ponderosa pine, | hackberry, | 
| Russian-olive. | honeylocust. | 
| 
PP green PRIMNS ]Zastern 
| ash, Austrian | silver maple, | cottonwood. 
| pine, Russian | golden willow. | 
| mulberry, eastern| | 
| redcedar. | | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
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Soil name and 


TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


| 
| | 
map symbol | «8 | 8-15 
| | 
| | 
| | 
BwD--------------- | --- |Zastern redcedar, 
Brunswick | | Rocky Mountain 
[ | juniper. 
| 
ВхЕ*: | | 
Brunswick-------- | --- [Eastern redcedar, 
| | Rocky Mountain 
| | juniper. 
| 
Paka------------- | Peking [m maple, 
| cotoneaster, | autumn-olive, 
| skunkbush sumac, | Amur honeysuckle. 
| lilac. | 
| | 
By---------------- | === | === 
Butler | | 
| | 
| | 
| | 
Qo---------------- | --- |Amur honeysuckle, 
Coleridge | | 1ilac. 
| | 
| | 
| | 
| | 
| | 
CrC2, CrD2, CrE2--|Silver [Eastern redcedar, 
Crofton | bu£faloberry, | Rocky Mountain 
| American plum. | 
| | peashrub, 
| | Russian-olive, 
| | hackberry. 
| | 
CsC2*, Свр2*, | | 
CsE2*: | 
Crofton--------- |Silver |Zastern redcedar, 
| buffaloberry, | Rocky Mountain 
| American plum. | 
| | peashrub, 
| | Russian-olive, 
| | hackberry. 
| | 
Nora------------ | --- |Lilac, Siberian 
| | peashrub, 
| | American plum. 
| | 
| | 
| | 
CtD2*, CtE2*: | l 
Crofton---------- [silver |Eastern redcedar, 
| buffaloberry, | Rocky Mountain 
| American plum. | 
[ | peashrub, 
| | Russlan-olive, 
] | hackberry. 
| | 
Thurman---------- | --- |Eastern redcedar, 
| 
| 
| 
| 


See footnote at end of table. 


Rocky Mountain 
juniper. 


16-25 


Austrian pine, 
ponderosa pine, 
jack pine. 


Austrian pine, 
ponderosa pine, 
jack pine. 


Eastern redcedar, 
Russian mulberry, 
green ash. 


Eastern redcedar, 
ponderosa pine, 
hackberry, blue 
spruce. 


Eastern redcedar, 
ponderosa pine, 
hackberry. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Ponderosa pine, 
| 
| honeylocust, 


juniper, Siberian| Siberian elm, 


| green ash. 
| 
| 
| 
| 
| 


|Ponderosa pine, 
| honeylocust, 


juniper, Siberian| Siberian elm, 


| green ash. 


| 

| 

| 

|Bur oak, 
| hackberry, blue 
| spruce, Russian- 
| olive, eastern 

| redcedar. 
Ponderosa pine, 

| honeylocust, 


juniper, Siberian| Siberian elm, 


| green ash. 


[Austrian pine, 

| ponderosa pine, 
| jack pine, 

| pine. 

| 


Scotch 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


26-35 


Ponderosa pine, 
honeylocust, 
Austrian pine. 


Golden willow, 
green ash, 
honeylocust, 
Silver maple. 


Austrian pine, 
Scotch pine, 
green ash, golden 
willow, 
honeylocust, 
silver maple. 


Honeylocust, green 
ash, ponderosa 
pine. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


>35 


Eastern 
cottonwood. 


Eastern 
cottonwood. 
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map symbol 


Et, 
Bltree 


Inavale 


TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


|Redosier dogwood, 
| American plum. 


| 
| 
| 


|American plum, 
| redosier dogwood. 


|Lilac, American 
plum. 


| 
| 
| 
| 
| 
| 
| 


|uilac, American 
plum. 


See footnote at end of table. 


8-15 


| Common 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


chokecherry, 
Siberian 
peashrub. 


Amur honeysuckle, 
lilac. 


Common chokecherry|Eastern redcedar, |Golden willow, 


Amur honeysuckle, 
lilac, Siberian 
peashrub. 


Eastern redcedar, 
siberian 
peashrub, 
American plum, 
lilac. 


Eastern redcedar, 
Rocky Mountain 
juniper. 


Common chokecherry|Eastern redcedar, 


Common chokecherry | Eastern redcedar, 


16-25 26-35 


| 

| | 
| | 
| | 
| | 
|Eastern redcedar, |Honeylocust, 
| green ash, l 
| Manchurian | 
| crabapple, | 
| hackberry, 

| ponderosa pine. | 
| | 
[Eastern redcedar, | 
| ponderosa pine, | 
| Russian mulberry, | 
| Russian-olive, | 
| Austrian pine, | 
| green ash. | 
| | 


Honeylocust, 
hackberry. 


silver maple, 
honeylocuat. 


| green ash, 
hackberry, 
Russian mulberry, 
Austrian pine. 
Eastern redcedar, |Silver maple, 
hackberry, 
Austrian pine, 
green ash, 
Russian mulberry. 


honeylocust. 


Hackberry, 
honeylocust. 


Eastern redcedar, 
Austrian pine, 
ponderosa pine, 
green ash, 
Russian mulberry. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Ponderosa pine, 
| hackberry, blue 
| spruce, bur oak, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


honeylocust. 


Russian-olive. 


Austrian pine, 
ponderosa pine. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Green ash, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Austrian pine, | 
Scotch pine, | 
ponderosa pine, | 
green ash, | 
honeylocust, | 
hackberry, | 
Russian mulberry. | 
| 
| 
Russian mulberry, | 
ponderosa pine, | 
hackberry, | 
Austrian pine, | 
Scotch pine, | 
green ash, 
honeylocust. | 
| 


golden willow. 


golden willow, 


Siberian elm---- 


Siberian elm---- 


Soil Survey 


Trees having predicted 20-year average height, in feet, of-- 


>35 


Eastern 


cottonwood. 


Eastern 


cottonwood. 


Eastern 


cottonwood. 


Eastern 


cottonwood, 
common 
chokecherry. 


Eastern 


cottonwood. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predictod 20-year average height, in feet, of-- 


| 
Soil name and | 
map symbol | «8 
| 
| 


juniper, Russian- 
olive, hackberry, 


peashrub, lilac. green ash. 


| 8-15 16-25 26-35 | >35 
| tt ا‎ 
| | 
| | 
Ke---------------- |Redosier dogwood, |Siberian peashrub |Eastern redcedar, |Golden willow, | Eastern 
Kezan | lilac. | green ash, honeylocust. | cottonwood. 
| | ponderosa pine, | 
| | hackberry. | 
| 
LbDp--------------- | Siberian —— 07И Mountain Green ash, --- | --- 
Labu | lilac, skunkbush | juniper, Russian-| honeylocust, 
| sumac. | olive, eastern siberian elm. | 
| | redcedar, | 
| | Manchurian | 
| | erabapple, | 
| | hackberry. | 
| | 
LhC2, LhD2-------- |Lilac, fragrant |Russian mulberry  |Eastern redcedar, |Siberian elm------ | --- 
Longford | sumac, Amur | bur oak, 
| honeysuckle. | honeylocust, 
| | green ash, 
| | Austrian pine, 
| | hackberry, 
| | Russian-olive. 
| 
Lk, LkC----------- |Skunkbush sumac---|Siberian peashrub, |Eastern redcedar, --- Siberian elm. 
Loretto | | American plum, honeylocust, 
| | 111ас. Russian-olive, 
| 
| | hackberry, 
| | 
| | 
LzD*: | | 
Lynch------------ |Skunkbush sumac, [Eastern redcedar, |Siberian elm, = me 
Siberian | Rocky Mountain honeylocust, 
| 
| 
| Manchurian 
| crabapple. 
| 
Verdel----------- | Peking | siberian Eastern redcedar, --- === 
| cotoneaster, | erabapple, common| green ash, 
| lilac. | chokecherry, Russian-olive, 
| | Siberian hackberry, 
| | peashrub, ponderosa pine. 
l | American plum, 
| | silver 
| | buffaloberry. 
| 
MgF*: | | 
Meadin. | | 
| 
O'Neill---------- [siberian peashrub,|Eastern redcedar, |Siberian elm, --- E 
lilac, Peking ponderosa pine, honeylocust, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| green ash, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
cotoneaster. Rocky Mountain | green ash. 
juniper, Russian-| 
olive, Manchurian| 
crabapple, bur | 
oak. | 
| 
Mm, MmC, Mo, MoC-- 
Moody 


Ponderosa pine, 
green ash, 
honeylocust. 


Siberian peashrub, |Blue spruce, 
American plum, | hackberry, 
lilac. | eastern redcedar, 

| bur oak, Russian- 

| 

| 


olive. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
ponderosa pine. | | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


map symbol «8 | 8-15 | 16-25 | 26-35 | »35 
| 


Lilac, Siberian Bur oak, Honeylocust, green 


| | | 
| | | 
| | | 
| peashrub, | hackberry, blue | ash, ponderosa | 
| American plum. | spruce, Russian- | pine. | 
| | olive, eastern | | 
| | redcedar. | | 
| | | 
Od---------------- --- |Siberian peashrub, |Ponderosa pine, {Golden willow, саега 
Опама | lilac. | bur oak, eastern | honeylocust, | cottonwood. 
| | redcedar, | hackberry, green | 
| | Russian-olive. | ash. | 
| | | | 
Ое, OeC----------- |Siberian peashrub, Eastern redcedar, |Siberian elm, | --- | --- 
O'Neill | lilac, Peking | ponderosa pine, | honeylocust, | 
| cotoneaster. | Rocky Mountain | green ash. | 
| | juniper, Russian-| | | 
| | olive, Manchurian| | 
| | crabapple, bur | | 
| ME | | | 
Og, Oh------------ |Lilac, American |Common chokecherry|Eastern redcedar, |Golden willow, | Eastern 
Ord | plum. | | ponderosa pine, | honeylocust. | cottonwood. 
| | | Russian mulberry, | | 
| | | green ash, | 
| | | hackberry. | | 
| | | | 
Or, OrC----------- |Skunkbush sumac---|Eastern redcedar, |Ponderosa pine, [Siberian elm------ | --- 
Ortello | common | green ash, | 
| | chokecherry, | honeylocust, | 
| | Manchurian | hackberry. | | 
| | crabapple, | | | 
| | Siberian | | | 
| | peashrub, | | | 
| | Russian-olive. | | | 
| | | | 
Ou---------------- |Redosier dogwood | --- [Golden willow----- | --- | Eastern 
Orwet | | | | cottonwood. 
| | | | 
Ph, PhC, PhD, PhE-|Peking [Amur maple, |Eastern redcedar, |Ponderosa pine, | --- 
Paka | cotoneaster, | autumn-olive, | Russian mulberry,| honeylocust, | 
| skunkbush sumac, | Amur honeysuckle.| green ash. | Austrian pine. | 
| lilac. | | | | 
| | | | | 
Pt---------------- | --- |udlac, Siberian [Ponderosa pine, [Golden willow, | Eastern 
Percival | | peashrub. | bur oak, Russian-| honeylocust, | cottonwood. 
| | | olive, eastern | green ash, | 
| | | redcedar. | hackberry. 
| | | | | 
RdD--------------- |American plum, |Russian-olive, |Siberian elm, | --- | --- 
Redstoe | silver | hackberry, Rocky | ponderosa pine, | | 
| buffaloberry. | Mountain juniper,| green ash, | 
| | eastern redcedar,| honeylocust. | 
| | Siberian | 
[ | peashrub. | | 
| | | | 
Sh---------------- | --- |Autumn-olive, Amur|Eastern redcedar, |Green ash, |Eastern 
Shell | | honeysuckle, | bur oak. | Austrian pine, | cottonwood. 
| | Peking | | hackberry, | 
| | cotoneaster, | | honeylocust. | 
| | American plum, | | | 
| | 1ilac. | | | 
| | | | | 


See footnote at end of table. 


Knox County, Nebraska 


ThC, 


ToD, 
Thurman 


VaD, 
Valentine 


Ve, VeC, 
Verdel 


ToF-------- 


TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


|Amur honeysuckle, 


skunkbush sumac, 
lilac. 
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Trees having predicted 20-year average height, in feet, of-- 
| | | 
| 8-15 l 16-25 | 26-35 | >35 
| | | 
| | | | 
| | | | 
|Eastern redcedar, |Austrian pine, | --- | --- 
| Rocky Mountain | ponderosa pine. | | 
| Juniper, jack | | 
| pine. | | | 
| | | | 
| | | | 
| | | | 
| | | | 
|Eastern redcedar, |Austrian pine, | --- | --- 
| Rocky Mountain | ponderosa pine, | | 
| Juniper. | Jack pine, Scotch| | 
| | pine. | | 
-|Siberian peashrub |Hackberry, |Golden willow, | Eastern 
| | ponderosa pine, | honeylocust, | cottonwood 
| | eastern redcedar,| green ash. 
| | Russian-olive, | 
| | blue spruce. | 
| | | 
| | | 
[Eastern redcedar, |Ponderosa pine, Siberian elm----- | --- 
| Manchurian | green ash, 
| crabapple, | honeylocust, 
| Russian-olive, | hackberry. 
| Siberian | 
| peashrub. 
| | 
[Eastern redcedar, |Austrian pine, --- --- 
| Rocky Mountain | ponderosa pine, 
| juniper. | jack pine, Scotch 
| | pine. 
| | 
| Peking cotoneaster|Siberian peashrub, | Ponderosa pine, Honeylocust, Eastern 
| American plum, Manchurian golden willow, cottonwood. 
lilac. crabapple, green ash, 
eastern redcedar.| hackberry. 
Siberian peashrub, |Ponderosa pine, Golden willow, Eastern 
American plum, blue spruce, green ash, 


cotoneaster, 
lilac. 


See footnote at end of table. 


| 

| 

| 

| 

| 

| 

lilac. | Siberian 

| crabapple, 
| eastern redcedar. 
| 

| 

| 

| 

| 

| 


Ponderosa pine, 
Austrian pine, 


Eastern redcedar, 
Rocky Mountain 


jack pine. 
Biberian Eastern redcedar, 
crabapple, common | green ash, 
chokecherry, Russian-olive, 
Siberian hackberry, 
peashrub, ponderosa pine. 


American plum, 
silver 
buffaloberry. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Juniper. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 


hackberry. 


Siberian elm. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| cottonwood, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


Soil name and 


Mountain juniper. 


| 
| 
map symbol | «8 | 8-15 | 16-25 | 26-35 | »35 
| | | | 
| | | | | 
| | | | 
vic, Vfp---------- | siberian peashrub, Eastern redcedar, |Honeylocust------- | --- | --- 
Verdigre | lilac, Amur | Russian-olive, | l | 
| honeysuckle, | hackberry, | | | 
| skunkbush sumac. | Siberian elm, | | | 
| | Manchurian | | і 
| | crabapple, Rocky | | | 
| | Mountain juniper. | | | 
| | | | 
VgC, VgD---------- |Siberian peashrub, |Eastern redcedar, |Honeylocust------- | --- | --- 
Verdigre | lllac, Amur | Russian-olive, | 
| honeysuckle, | hackberry, | 
| skunkbush sumac. | Siberian elm, | 
| | Manchurian | 
| | | 
| | | 


| 
| 
| 
erabapple, Rocky | 
| 
| 


* gee description of the map unit for composition and behavior characteristics of the map unit. 


Knox County, Nebraska 


(Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," and "severe." 


TABLE 10.--RECREATIONAL DEVELOPMENT 
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See text for definitions of 
Absence of an entry indicates that the soil was not rated) 


| | 
Soil name and | Camp areas | Picnic areas 
map symbol | | 
| _ 
| | 
| | 
Аа-------------------- | Severe: | Severe: 
Albaton | flooding, | too clayey, 
| wetness, | percs slowly. 
| percs slowly. 
| 
Ab-------------------- | Severe: | severe: 
Albaton | flooding, | ponding, 
| ponding, | too clayey, 
| peres slowly. | percs slowly. 
| 
AcC------------------- | S1ight--------------- | Slight --------------- 
Alcester | 
| 
AcD------------------- | Moderate: | Moderate: 
Alcester | slope. | slope. 
| 
Ao-------------------- | Severe: | Slight --------------- 
Aowa | flooding. | 
| | 
Ат-------------------- | Severe: |Moderate: 
Aowa | flooding. | flooding. 
| | 
Ва-------------------- | Severe: | Severe: 
Barney | flooding, | wetness. 
| wetness. | 
ва-------------------- |S1ight--------------- | Slight--------------- 
Bazile | 
| 
BdC------------------- | Slight ~-------------- | Slight --------------- 
Bazile | 
| 
Bdb------------------- |Moderate: |Moderate: 
Bazile | slope. | slope. 
Bn-------------------- | S1ight--------------- | Slight --------------- 
Bazile 
| | 
впС------------------- |S1ight--------------- |S1ight--------------- 
Bazile 
| 
BnD------------------- | Moderate: |Moderate: 
Bazile | slope. | slope. 
| 
BoD2, BoE2------------ | Moderate: |Moderate: 
Betts | slope. | slope. 
| 
ВоЁ------------------- |Severe: | Severe: 
Betts | slope. | slope. 
| 
BoG------------------- |Severe: | Severe: 
Betts | slope. | slope. 
| 
Bp-------------------- |S1ight--------------- | Slight --------------- 
Blendon 
| 
Bx-------------------- | Severe: | S1ight--------------- 
Blyburg | flooding. 


| Playgrounds 


| 

| 

| 

| teo с1ауеу, 
| wetness, 

| percs slowly. 
| 

| 

| too clayey, 
| ponding, 

| 


flooding. 


| Moderate: 
| slope. 


| Severe: 
| slope. 


| Moderate: 
| flooding. 


vetness, 
flooding. 


|Moderate: 
| slope. 


|Severe: 
| slope. 


| 
| Slight 


|Moderate: 
| slope. 


slope. 


| Paths and trails 


Severe: 
too clayey. 


Severe: 
ponding, 
too clayey. 


Slight. 
Slight. 
Slight. 
Moderate: 


flooding. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|S1ight. 


|S1ight. 


| Slight. 


| 
|Slight. 


| slight. 
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| 
Soil name and [ Camp areas 
map symbol | 
| 
| 
Ba----------2---2------- | Severe: 
Boel | flooding. 
Bt-------------------- |Moderate: 
Boelus | too sandy. 
BtC------------------- | Moderate: 
Boelus | too sandy. 
| 
BtD------------------- |Moderate: 
Boelus | slope, 
| too sandy. 
| 
Вуб------------------- | Severe: 
Bristow | slope, 
| depth to rock. 
| 
BwD------------------- | Moderate: 
Brunswick | slope. 
BxE*: 
Brunswick------------ |Moderate: 
| slope. 
Paka----------------- | Moderate: 
| slope. 
| 
BxF*: 
Brunswick------------ | Severe: 
| slope. 
Paka----------------- |Severe: 
| slope. 
By-------------------- |Seveze: 
Butler | wetness. 
| 
Co-------------------- | Severe: 
Coleridge | flooding. 
| 
| 
Сгс2------------------ |S1ight------------ 
Crofton 
| 
CrD2, CrE2------------ | Moderate: 
Crofton | slope. 
CrE------------------- | Severe: 
Crofton | slope. 
| 
Crg-------- | Severe: 
Crofton | slope. 
| 
| 
Свс2*: | 
Crofton-------------- |siight------------ 


See footnote at end of table. 


| Picnic areas 


Moderate: 
wetness. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
slope, 
too sandy. 


Severe: 
slope, 
depth to rock. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
wetness. 


Moderate: 
wetneas, 
percs slowly. 


|Moderate: 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


| Playgrounds 


Moderate: 
wetness, 
flooding. 


Moderate: 
too sandy. 


Moderate: 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
Blope. 


Severe: 
Blope. 


wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 

| wetness, 

| flooding, 

| percs slowly. 
| Moderate: 

| slope. 


[Moderate: 
| slope. 


Soil Survey 


| Paths and trails 


Moderate: 
wetness. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Severe: 


slope, 
erodes easily. 


Slight. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
wetness. 


Moderate: 
wetness. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
erodes easily. 


Severe: 
slope, 
erodes easily. 


Severe: 
erodes easily. 


Knox County, Nebraska 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 
map symbol 


CsC2*: 


CsD2*, CsE2*: 
Crofton-------------- 


CtD2*, CtE2*: 
Crofton-------------- 


сег": 


If, 
Inavale 


See footnote at 


| Camp areas 


|Moderate: 
| slope. 


| Moderate: 
| slope. 


| Moderate: 
| slope. 


| Moderate: 
| slope. 


| Severe: 
| slope. 


| Severe: 
| flooding. 


| Severe: 
| wetness, 
| peres slowly. 


| Severe: 

| flooding, 

| ponding. 

| 

| Severe: 

| slope, 

| thin layer, 

| area reclaim. 


| Severe: 


|Severe: 
| flooding, 
| too sandy. 


end of table. 


| Picnic areas 


Playgrounds 


| Moderate: 
| slope. 


Moderate: 
slope. 


Moderate: 
Slope. 


slope. 


Severe: 
slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| wetness. 


wetness, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| slope, 

| thin layer, 
| area reclaim. 
| 

| Moderate: 

| 

| 

| 

| 

| 

| 


wetness, 
percs slowly. 


[slight 


| Severe: 

| too sandy. 
| 

| 


|Moderate: 
| slope. 


Severe: 


Severe: 


Moderate: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Slight 


|Moderate: 
| slope. 


Severe: 
wetness, 
percs slowly. 


Sonatad; 
flooding. 


slope, 
thin layer, 
area reclaim. 


| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 
| 

| 

| 

| 

| Moderate: 

| wetness, 

| flooding, 

| percs slowly. 
|Moderate: 

| £looding. 


| Severe: 

| too sandy. 
| 

| 
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| Paths and trails 


ee = 


Slight. 


Severe: 
erodes easily. 


Slight. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| erodes easily. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Slight. 


Bevere: 
erodes easily. 


Moderate: 
slope. 


Moderate: 
wetness. 


| 
|Slight. 


| 
|S1ight. 


Severe: 
wetness. 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| slope, 
| erodes easily. 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
wetness. 


Slight. 


|Slight. 
| 
| 


| Severe: 

| too sandy. 
| 

| 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
| | 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | | | ( 
| | | | 
| | | | 
Ih-------------------- | Severe: | Moderate: |Moderate: | Moderate: 
Inavale | flooding. | too sandy. | too sandy. | too sandy. 
| | 
Im-------------------- | severe: | S1ight------------- |81ight------------- |Siight. 
Inavale | £1ooding. | | 
| | 
Ке-------------------- | severe: | Moderate: | Severe: | moderate: 
Kezan | flooding, | wetness. | wetness. | wetness. 
| wetness. | | 
| | | | 
KzB------------------- | Severe: |Moderate: [Severe IModerate: 
Kezan | £1ooding, | flooding, | wetness, | wetness, 
| wetness. | wetness. | flooding. | flooding. 
| | | 
LbD------------------- | Moderate: |Moderate: | Severe: |Moderate: 
Labu | slope, | slope, | slope. | too clayey. 
| too clayey. | too clayey. | | 
| l | | 
LoF*: | | | | 
Labu----------------- | Severe: | Severe: | Severe: |Moderate: 
| slope. | slope. | slope. | too clayey, 
| | | slope. 
| | | | 
Sansarc-------------- |Severe: | Severe: | Severe: {Severe: 
| slope, { slope, | slope, | erodes easily. 
| depth to rock. | depth to rock. | depth to rock. | 
| | 
LhC2------------------ | Slight--------~--- | $light-----~-------- |Moderate: | slight. 
Longford | slope. | 
| 
LhD2------------------ |Moderate: |Moderate: | Severe: | Slight . 
Longford | slope. | slope. | slope. | 
Lk-------------------- | S1ight------------- |Slight------------- | S1ight------------- |Slight. 
Loretto 
| 
LkC------------------- | S1ight------------- |Siight------------- | Moderate: | Slight. 
Loretto | | slope. 
| | | | 
LyF*: | | | | 
Lynch---------------- | Severe: | Severe: | Sevexe: |Moderate: 
| slope. | slope | slope. | too clayey, 
| | | slope. 
Bristow-------------- | Severe: | Severe: | Severe: | severe: 
| slope, | slope, | slope, | erodes easily. 
| depth to rock. | depth to rock. | depth to rock. | 
| | | | 
LzD*: l | | | 
Lynch---------------- | Moderate: | Moderate: |Severe: |Moderate: 
| slope, | slope, | slope. | too clayey. 
| peres slowly, | too clayey, | | 
| too clayey. | percs slowly. | 
| | | 
Verdel--------------- | Moderate: |Moderate: | Severe: |Moderate: 
[ slope, | slope, | slope. | too clayey. 
| too clayey. | too clayey. | | 
| | | 
MbF------------------- | Severe: | severe: | severe: | severe: 
Mariaville | slope, | slope, | slope, | erodes easily. 
| | | 
| | | 


| depth to rock. 


See footnote at end of table. 


depth to rock. 


depth to rock. 


Knox County, Nebraska 


Soil 


Nora 


name and 


TABLE 10.--RECREATIONAL DEVELOPMENT- -Continued 


| Camp areas 


| Moderate: 
| slope. 

| 

| Severe: 

| flooding, 
| ponding. 


| Severe: 
| flooding, 
| too clayey. 


| Slight----------- 


| Severe: 
| £1ooding. 


| 
|S1ight----------- 


| 
| Slight----------- 


| Severe: 
| flooding, 
| wetness. 


See footnote at end of table. 


| Picnic areas 


| 
| 
| 


|Moderate: 
| slope. 


Severe: 
ponding. 


Severe: 


|Moderate: 
| wetness. 


| Slight---------- 


| 
| S1ight---------- 


|Moderate: 
| wetness. 


|Slight---------- 


too clayey. 


| Playgrounds 


|Moderate: 

| small stones. 
| 

| 

| Severe: 

| slope. 

| 

| severe: 

| slope. 


|S1ight------------ 


|Moderate: 
| slope. 


[S1ight------------ 


| Moderate: 
| slope. 


|Moderate: 
| slope. 


| Slight —— аыл а 


|Moderate: 
| slope. 

i 
|Moderate: 
| wetness, 
| flooding. 


|Moderate: 
| slope. 


| Severe: 
| wetness. 


| 
|S1ight------------ 


| Moderate: 
| slope. 


Paths and trails 
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Blight. 


Moderate: 
Slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Moderate: 
| slope. 


| 
| Slight. 


|Slight. 


| Slight. 


| Slight. 


ponding. 


too clayey. 


| Slight. 


| 

| 

|slight. 

| 

| 
|Moderate: 
| wetness. 


slight. 


|81ight. 

| 

| 
|Moderate: 
| wetness. 


| Slight. 


| slight. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
| 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | КОЛОНИИ NE HEU ss 
| | | | 
| | | | 
PhD, PhE-------------- | Hoderate: [Moderate: | Severe: | Slight. 
Paka | slope. | slope. | slope. | 
| | | | 
Pt-------------------- | severe: | Severe: | Severe: | Severe: 
Percival | flooding, | too clayey. | too clayey | too clayey. 
| too clayey. | | | 
| | | 
RdD------------------- [Moderate: |Moderate: | severe: |S1ight. 
Redstoe | slope. | slope. | slope. 
| | | | 
RgF*: | | | | 
Redstoe-------------- | Severe: | Severe: | severe: |Moderate: 
| slope. | slope. | slope. | slope. 
| | | | 
Gaving--------------- | Severe: | Severe: | Severe: | Severe: 
| slope, | slope, | slope, | erodes easily. 
| thin layer, | thin layer, | thin layer, | 
| area reclaim. [ area reclaim. | area reclaim. 
| | | 
SaG------------------- | severe: | severe: | severe: | severe: 
Sansarc | slope, | slope, | slope, | slope, 
| depth to rock. | depth to rock. | depth to rock. | erodes easily. 
| | | 
8с-------------------- | Severe: | Severe: | Severe: | Severe: 
Scott | ponding, | ponding, | ponding, | ponding. 
| percs slowly. | peres slowly. | percs slowly. 
| | | 
Sh----------------.---- |Severe: |Slight------------- (Moderate: [Slight. 
Shell | flooding. | | flooding. | 
| | 
SgF2------------------ | Severe: | Severe: | Severe: | Severe: 
Simeon | slope, | siepe, | slope, | too sandy. 
| too sandy. | too sandy. | too sandy. | 
| 
ВЕС------------------- |Slight------------ | Slight -----~------- |Moderate: | Slight. 
Simeon | | slope. | 
| 
SuC------------------- |81ight------------ |S1ight------------- |81ight------------- [Siight. 
Simeon | | | 
| | | | 
SvF*: | | | | 
Simeon--------------- | severe: | severe: | severe: |Moderate 
| slope | slope. | slope | slope. 
| | | | 
Thurman-------------- | Severe: | severe: | severe: [Woderate: 
| slope | slope. | slope. | slope. 
| | | | 
Sw-------------------- | Severe | Severe: | Severe | Severe: 
Solomon | flooding, | wetness, | too clayey, | wetness, 
| wetness, | too clayey, | wetness. | too clayey. 
| percs slowly. | percs slowly. | I 
| | | 
TEB, ТЁС-------------- | Severe: | Severe: | Severe: | severe: 
Thurman | too sandy. | too sandy. | too sandy. | too sandy. 
| | 
ThB------------------- | 81ight------------ | Slight -~------------ |Slight------------- |Slight. 
Thurman | 
| | 
ThC-----------.-------- |81ight------------ | Slight ------------- |Moderate: | Slight. 
Thurman | | slope. 


See footnote at end of table. 


Knox County, Nebraska 


Verdigre 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


| Camp areas 


| 

| 

| Severe: 

| wetness. 


| Severe: 

| slope. 

| 

| Severe: 

| too sandy. 
| 

| 

| severe: 

| slope, 

| too sandy. 


|Moderate: 


| too clayey. 


| Moderate: 


| too clayey. 


| Moderate: 
| slope, 


| too clayey. 


| S1ight----------- 


|Moderate: 
| slope. 


| 
| severe: 
| slope. 


| 
| S1ight----------- 


| Moderate: 
| slope. 


| Severe: 
| slope. 


| Picnic areas 


too sandy; 


Severe: 
slope, 
too sandy. 


too clayey. 


Moderate: 
too clayey. 


Moderate: 
slope, 
too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 


[Slight----------- 


|Moderate: 
| slope. 


|Moderate: 
| slope. 

| 

|Bevere: 

| slope. 


|]S1ight----------- 


|Bevere: 
| slope. 
| 

| Severe: 
| slope. 


|S1ight----------- 


| Severe: 
slope. 


Severe: 
slope, 
too sandy. 


| 

| 

| 

| 

| 

| 

| Severe: 

| slope, 

| too sandy. 
| 

| Moderate: 

| too clayey. 
| 

| 

| 

| 

| 

| 

| 

| 


Moderate: 
slope, 
too clayey. 


Severe: 
slope. 


|Moderate: 
| slope. 


| Severe: 
| slope. 


| Severe: 
| slope. 


|Moderate: 

| slope. 

| 

|Severe: 
slope. 


| 

| 

| Severe: 
| slope. 
| 


Playgrounds 


ee S. 


| Paths and trails 


| 

|81ight. 

| 

|Slight. 
|Moderate: 


| slope. 

| 

|slight. 
|slight. 

| 

| Moderate: 
| slope. 
Severe: 


too sandy. 


Severe: 
too sandy. 


Moderate: 
too clayey. 
Moderate: 


too clayey. 


Moderate: 
too clayey. 


Slight. 


Moderate: 
slope. 


Slight. 
Slight. 


Moderate: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Slight. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 


259 


EE SPERM" 


Soil Survey 


260 


TABLE 11.--WILDLIFE HABITAT 


Absence of an entry indicates that the 


(See text for definitions of "good," "fair," "poor," and "very poor." 


Soil was not rated) 
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Knox County, Nebraska 


TABLE 11.--WILDLIFE HABITAT--Continued 


Potential as habitat for-- 


Potential for habitat elements 
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TABLE 11.--WILDLIFE HABITAT--Continued 


Potential as habitat for-- 


Potential for habitat elements 
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Knox County, Nebraska 


TABLE 11.--WILDLIFE HABITAT--Continued 


Potential as habitat for-- 


Potential for habitat elements 
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TABLE 11.--WILDLIFE HABITAT--Continued 


Potential as habitat for-- 


Potential for habitat elements 
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See footnote at end of table. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


TABLE 12.--BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive goil features are defined in the Glossary. 


"alight," "moderate," and "severe." 


Absence of an entry indicates that the soil was not rated. 


Soil Survey 


Bee text for definitions of 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation) 


slope. 


Soil name and | Shallow | Dwellings 
map symbol | excavations | without 
basements 
| | 
| | 
Aa---------------- | Severe: | severe: 
Albaton | wetness. | flooding, 
| | wetness, 
| | shrink-swell. 
| | 
Ab---------------- | Severe: |Severe: 
Albaton | ponding. | £1ooding, 
| ponding, 
| | shrink-swell. 
AeC--------------- | Slight--------- |Moderate: 
Alcester | shrink-swell. 
| 
AcD--------------- |Moderate: |Moderate: 
Alcester | slope. | shrink-swell, 
| slope. 
| 
Ao---------------- |Moderate: | Severe: 
Aowa | flooding. | flooding. 
| | 
| | 
| 
Ar---------------- | Moderate: | Severe: 
Aowa | flooding. | £1ooding. 
| | 
| | 
| 
Ва---------------- | Severe: | Severe: 
Barney | cutbanks cave, | flooding, 
| wetness. | wetness. 
| 
Bd---------------- | severe: | Moderate: 
Bazile | cutbanks cave.| shrink-swell. 
| | 
| 
вас--------------- | Severe: | Moderate: 
Bazile | cutbanks cave.| shrink-swell. 
| | 
| 
BdD--------------- | Severe: |Moderate: 
Bazile | cutbanks cave.| shrink-swell, 
| | slope. 
| 
Bn---------------- | Severe: | Moderate: 
Bazile | cutbanks cave.| shrink-swell. 
| 
| 
BnC--------------- | Severe: | Moderate: 
Bazile | cutbanks cave.| shrink-swell. 
| 
| 
BnD--------------- | Severe: | Moderate: 
Bazile | cutbanks cave.| shrink-swell, 
| 
| 


| Dwellings 
| with 
basements 


Severe: 

| flooding, 

| wetness, 

| shrink-swell. 
| 

| 


Severe: 

| flooding, 

| ponding, 

| shrink-swell. 
| 

| 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


vere: 
looding. 


mo 


slope. 


slope. 


| Small 
| commercial 
buildings 


Severe: 
flooding, 
wetness, 
shrink-awell. 


Severe: 
flooding, 
ponding, 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


slope. 


Severe: 
flooding. 


Severe: 
flooding. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| flooding, 
| wetness. 
| Moderate: 
| shrink-swell. 


|Moderate: 

| shrink-swell, 
| slope. 

| 

|Severe: 

| slope. 


|Moderate: 
| shrink-swell. 


|Moderate: 
| shrink-swell, 
| slope. 


| Local roads 
| and streets 


Severe: 
shrink-swell, 
low strength, 
flooding. 


| 

| 

| 

| 

| 

| 

| Severe: 

| shrink-swell, 
| low strength, 
| ponding. 

| 

| 

| 

| 

| 

| 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
flooding, 
frost action. 


Severe: 
low: strength, 
flooding, 
frost action. 


Severe: 
wetness, 
flooding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 8еуеге: 
| 1ow strength, 
| £rost action. 
| 
| severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


| ponding, 

| flooding, 

| too clayey. 
| 

| 


wetness, 
flooding. 


Blope. 


Moderate: 
slope. 


Knox County, Nebraska 


TABLE 12.--BUILDING SITE DEVELOPHENT--Continued 


| | 
Soil name and | Shallow | Dwellings 
map symbol | excavations | without 
| | _ basements 
| | 
BoD2, BoE2-------- | Moderate: |Moderate: 
Betts | slope. | shrink-swell, 
| slope. 
| | 
ВОР, BoG---------- | severe: | severe: 
Betts | slope. | slope. 
| | 
| | 
Bp---------------- | Severe: | Slight--------- 
Blendon | cutbanks cave. | 
Br---------------- [8S1ight--------- | Severe: 
Blyburg | £1ooding. 
| | 
Вв---------------- | Severe: | Severe: 
Boel | cutbanks cave,| flooding 
| wetness. | 
| 
| | 
Bt---------------- | Severe: |Moderate: 
Boelus | eutbanks cave.| shrink-swell. 
| 
BtC---~------------ | Severe: |Moderate: 
Boelus | cutbanks cave.| shrink-swell. 
| | 
| | 
BtD--------------- | severe: | Moderate: 
Boelus | cutbanks cave.| shrink-swell, 
| | slope. 
Вуб--------------- | Severe: | Severe: 
Bristow | depth to rock,| shrink-swell, 
| slope. | slope. 
| 
| 
BwD--------------- | Severe: |Moderate: 
Brunswick | cutbanks cave.| slope. 
| | 
| | 
| | 
BxE*: | 
Brunswick-------- | Severe: | Moderate: 
| cutbanks cave.| slope. 
| | 
| | 
| | 
Paka------------- | Moderate: |Moderate: 
| slope. | shrink-swell, 
| slope. 
| | 
BxF*; | 
Brunswick-------- | severe: | Severe: 
| cutbanks cave,| slope. 
| slope. 
| 
Paka------------- | Severe | Severe: 
| slope | slope. 
| 
| 


See footnote at end of table. 


[ Dwellings 
| with 
basements 


| 

| 
|Moderate: 

| shrink-swell, 
| slope. 

| 

| Severe: 

| slope. 

| 


| S1ight--------- 


| 
| Severe: 
flooding. 


Severe: 
flooding, 
wetness. 


Moderate: 
shrink-swell. 


Moderate: · 
shrink-swell. 


Moderate: 
slope, 
Shrink-swell. 


Severe: 

depth to rock, 
slope, 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Моаегасе: 
| depth to rock, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


slope. 


Moderate: 
depth to 
slope. 


Moderate: 
slope, 
Shrink-swell. 


| flooding. 


Small 
commercial 
buildings 


Severe: 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


slope. 


Severe: 


shrink-swell, 


slope. 


slope. 


| Local roads 
| апа streets 


Severe: 
low strength, 
slope. 


| Moderate: 
| frost action. 


| Severe: 

| frost action. 

| 

| Severe: 
flooding. 


Severe: 
low strength. 


| 

| 

| 

| 

| 

| 

| 

| severe: 
| 1ow strength. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength, 
slope. 


|Moderate: 
slope, 
frost action. 


Moderate: 
slope, 
frost action. 


evere: 
low strength. 


Severe: 
low strength, 
slope. 
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Lawns and 
landscaping 


Moderate: 
slope. 


slope. 


Moderate: 
wetness, 
droughty, 
flooding. 


slope. 


slope, 
depth to rock, 
too clayey. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| droughty, 
| slope, 

| depth to rock. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
droughty, 
slope, 
depth to rock. 


Moderate: 
slope. 
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Soil name and 


map symbol 


CrD2, 
Crofton 


CrF, 
Crofton 


CsC2*: 


Crofton-------- 


CsD2*, CsE2*: 


Crofton-------- 


CtD2*, CtE2*: 


Crofton--------- 


CtF*: 


Ef, 


Eltree 


CrE2------ 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow 
| excavations 


| Severe: 
| wetness. 


| 
| 
| 


|Severe: 

| wetness. 
| 

| 


| Slight--------- 


| Moderate: 
| slope. 


| Slight--------- 


| 
|Slight--------- 
| 
| 
| 


|Moderate: 
| slope. 


|Moderate: 
| slope. 


|Moderate: 
| slope. 


|Severe: 
| cutbanks 


| 
| Severe: 
| slope. 


| Severe: 

| cutbanks 
| slope. 

| 

| Severe: 

| cutbanks 
| wetness. 


cave, 


cave, 


See footnote at end of table. 


| 
| Dwellings 


| | 
| Dwellings | Small 
| without | with | commercial 
| basements | basements | buildings 
| | | 
| | | 
| Severe: | Severe: | Severe: 
| wetness, | wetness. | wetness, 
| shrink-swell. | | shrink-swell. 
| | | 
| | | 
| Severe: |Severe: | Severe: 
| flooding. | flooding, | flooding. 
| | wetness. | 
| l | 
| S1ight--------- |S1ight--------- | Moderate: 
| slope. 

| 
| Moderate: | Moderate: | Severe: 
| slope. | slope. | slope. 
| | | 
| Severe: | Severe: | Severe: 
| slope. | slope. | slope. 
| | | 
| | | 
|S1ight--------- |S1ight--------- |Moderate: 

| | slope. 
|Moderate: |Moderate: |Moderate: 
| shrink-swell. | shrink-swell. | shrink-swell, 
| | | slope. 
| | | 
| | | 
| Moderate: |Moderate: |Severe: 
| slope. | slope. | slope 
| | | 
|Moderate: [Moderate: | Severe 
| shrink-swell, | slope, | slope 
| slope. | shrink-swell. | 
| | | 
| | | 
|Moderate: |Moderate: | Severe: 
| slope. | slope. | slope. 
| | | 
|Moderate: |Moderate: |Severe 
| slope. | slope. | slope. 
| | | 
| | | 
| severe: | severe: | Severe 
| slope. | slope. | slope 
| | | 
| | | 
| Severe: |Severe: | Severe: 
| slope | slope. | slope. 
| | | 
| | | 
| Severe: | Severe: | Severe: 
| flooding | flooding, | flooding. 
| | wetness. | 
| | | 
| Ss1ight--------- | Slight--------- |Slight--------- 


| Local roads 
| and streets 


Severe: 
вгіпк-вме11, 
low strength, 
wetness. 


| 

| 

| 

| 

| 

| 

| 

| Severe: 

| 1ow strength, 
| £1ooding, 

| frost action. 
| 

| 

| 

| 

| 

| 

| 

| 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 
Blope. 


Severe: 
low strength. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength. 


Moderate: 
Slope. 


Severe: 
low strength, 
slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 

| wetness, 

| flooding, 

| frost action. 
|Moderate: 

| low strength, 
| frost action. 


Soil Survey 


| Lawns and 
| landscaping 


| 

| 

| 

| 

| Moderate: 
| wetness, 
| flooding. 
| 
| 
| 


в1оре. 


slope. 


slope. 


slope. 


Moderate: 
wetness, 
droughty. 


Knox County, Nebraska 


| | 
Soil name and Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| _ basements basements | buildings | | 
| | | | | | 
| | | | | 
EtC--------------- |S1ight--------- | Slight------- | S1ight--------- [Moderate: [Moderate: | slight. 
Eltree | | | slope. | low strength, | 
| | | | | frost action. | 
| | | | | | 
Fm---------------- |Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Fillmore | wetness. | wetness, | wetness, | wetness, | shrink-swell, | wetness. 
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength, | 
| | | | | wetness. | 
| | | | | | 
Fu---------------- | severe: | Severe: | Severe: | Severe: | Seveze: | Severe: 
Fluvaquents | ponding. | flooding, | flooding, | flooding, | ponding, | ponding, 
| ponding. | ponding. | ponding. | flooding. | flooding. 
| | | | | | 
GaG--------------- | severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Gavins | slope, | slope. | slope, | slope. | low strength, | slope, 
| depth to rock.| | depth to rock.| | slope. | thin layer, 
| | | | | | area reclaim. 
| | | | | | 
Gf---------------- | Severe: | Severe: | severe: | Severe: | Severe: | Moderate: 
Gibbon | wetness. | flooding. | flooding, | flooding. | £1ooding, | wetness, 
| | wetness. | | frost action. | flooding. 
| | | | | 
на---------------- |Moderate: | Severe: | Severe: | Severe: | Severe: |Moderate: 
Hobbs | flooding. | flooding. | flooding. | flooding. | low strength, | flooding. 
| | | | flooding. | 
| 
Ho---------------- | Slight--------- | Slight------- |Slight--------- | S1ight--------- | Severe: | Slight. 
Hord | | | | | low strength. | 
| | | | | 
If---------------- | Severe: | Severe: | Severe: | Severe: |Moderate: |Moderate: 
Inavale | cutbanks cave.| flooding. | flooding. | flooding. | flooding. | droughty. 
| | | | | 
Xg---------------- | Severe: | Severe: |Severe: | Severe: | Severe: | Severe: 
Inavale | cutbanks cave.| flooding. | flooding. | flooding. | flooding. | flooding. 
| | | | | | 
Ih, Im------------ | Severe: | Severe: | Severe: | Severe: | Moderate: | Moderate: 
Inavale | cutbanks cave.| flooding. | flooding. | flooding. | £iooding. | droughty. 
| | | | | | 
Ke---------------- | Severe: | Severe: | Severe: | Severe | Severe: | Moderate: 
Kezan | wetness. | flooding, | flooding, | fleeding, | low strength, | wetness, 
| | wetness. | wetness. | wetness. | flooding, | flooding. 
| | | | | frost action. | 
| | | | | | 
KzB--------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Kezan | wetness. | flooding, | flooding, | flooding, | 1ow strength, | flooding. 
| | wetness. | wetness. | wetness. | flooding, | 
| | | | | frost action. | 
| | | | | 
Lbp--------------- | Moderate: | Severe: | Severe: | Severe: | severe: | Severe: 
Labu | depth to rock,| shrink-swell. | shrink-swell. | shrink-swell, | shrink-swell, | too clayey. 
| too clayey, | | | slope. | 1ow strength. | 
| slope. | | | | | 
| | | | | | 
LcE*: | | | | | | 
Labu------------- | Severe: | Severe: | Severe: | Severe: | Severe: |Severe: 
| slope. | shrink-swell, | slope, | shrink-swell, | shrink-swell, | slope, 
| | | | | 
| | | | | 
| | | | | 


TABLE 12.--BUILDING SITE DEVELOPMENT- Continued 


| | 
| Shallow | 


slope. 


See footnote at end of table. 


shrink-swell. 


slope. 
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low strength, 
slope. 


too clayey. 
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


| | 
Soil name and | Shallow [ Dwellings 
map symbol | excavations | without 
nor . | basements 
| | 
| | 
LeF*: | | 
Sansarc---------- | Severe: | Severe: 
| depth to rock,| slope. 
| slope. | 
| | 
| 
LhC2-------------- |Moderate: |Severe: 
Longford | too clayey. | shrink-swell. 
| 
| 
LhD2-------------- |Moderate: |Severe: 
Longford | too clayey, | shrink-swell. 
| slope. | 
Lk---------------- |S1ight--------- |S1ight--------- 
Loretto 
LkC--------------- | Slight--------- |S1ight--------- 
Loretto | 
| | 
LyF*: | | 
Lynch------------ | Severe: | Severe: 
| slope. | shrink-swell, 
| | slope. 
| | 
| | 
Bristow---------- | severe: | Severe: 
| depth to rock,| shrink-swell, 
| slope. | slope. 
| | 
| | 
LzD*: | 
Lynch------------ | Moderate: | Severe: 
| depth to rock,| shrink-swell. 
| too clayey, | 
| slope. | 
| 
Verdel----------- | Moderate: | severe: 
| too clayey, | shrink-swell. 
| slope. | 
| | 
Mbrg--------------- | Severe: | Severe: 
Mariaville | depth to rock,| slope. 
| slope. | 
| | 
Мев--------------- | Severe: |slight--------- 
Meadin | cutbanks cave. | 
| | 
MgF*: | | 
Meadin----------- | Severe: [Severe: 
| cutbanks cave,| slope. 
| slope. | 
| 
O'Neill---------- | Severe: | severe: 
| cutbanks cave, | slope. 
| slope. | 
Mm---------------- |S1ight--------- | Moderate: 
Moody | | shrink-swell. 


See footnote at end of table. 


| Dwellings 
| with 
basements 


Severe: 
depth to rock, 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


| slight 


Severe: 
Blope, 
Shrink-swell. 


Severe: 
depth to rock, 
slope, 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
depth to rock, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


{Slight 


Severe: 
slope. 


slope. 


Moderate: 


| 

| 

| 

| 

| 

| 

| Severe: 
| 

| 

| 

| 

| shrink-swell. 
| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Small 
commercial 
buildings 


Severe: 
slope. 


slope. 


shrink-swell, 
slope. 


slope. 


slope. 


slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
Bhrink-swell. 


| Local roads 
| and streets 


Severe: 
low strength, 
slope. 


Severe: 
low strength, 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[Severe: 

| low strength, 
| shrink-swell. 
| Severe: 

| low strength. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength, 
slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 


low strength, 
Slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
|S1ight 


Bevere: 
slope. 


Severe: 
low strength, 
frost action. 


| 
| 
| 
| 
| 
l álopa. 
| 
| 
| 
| 
| 
| 


Soil Survey 


[ Lawns and 
| landscaping 


Severe: 

slope, 

depth to rock, 
too clayey. 


Slight. 


Moderate: 
slope. 


Slight. 


Slight. 


Severe: 
slope, 
too clayey. 


Severe: 

slope, 

depth to rock, 
too clayey. 


Severe: 
too clayey. 


Severe: 
too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| Severe: 

| slope, 

| depth to rock. 
| Moderate: 

| droughty. 


Knox County, Nebraska 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


| 
Soil name and | Shallow | Dwellings 
map symbol | excavations | without 
| basements 
| | 
| | 
MmC--------------- | S1ight--------- | Moderate: 
Moody | | shrink-swell. 
| 
| 
Mo---------------- |S1ight--------- |Moderate: 
Moody | | shrink-swell. 
| | 
| | 
MoC--------------- |S1ight--------- |Moderate: 
Moody | | shrink-swell. 
| | 
| 
NoC--------------- |S1ight--------- | Moderate: 
Nora | | shrink-swell. 
| | 
| 
NoD, NoE---------- |Moderate: |Moderate: 
Nora | slope. | shrink-swell, 
| slope. 
| | 
ОЬ---------------- | Severe: | Severe: 
Obert | ponding. | flooding, 
| ponding, 
| | shrink-swell. 
| | 
Od---------------- |Severe: | severe: 
Onawa | wetness. | flooding. 
| 
| | 
Ое---------------- | Severe: | S1ight--------- 
O'Neill | cutbanks cave. | 
| | 
Оес--------------- | Severe: |Slight--------- 
O'Neill | cutbanks cave.| 
| 
Og, Oh------------ |Severe: | severe 
Ord | cutbanks cave,| flooding. 
| wetness. | 
| 
Or---------------- | Severe: |S1ight--------- 
Ortello | cutbanka cave. | 
| | 
Отс--------------- |Severe: | S1ight--------- 
Ortello | cutbanks cave. | 
| | 
Оч-------5-------- | severe: | Severe: 
Orwet | cutbanks cave,| flooding, 
| wetness. | wetness. 
| 
Ph---------------- |S1ight--------- Moderate: 
Paka shrink-swell. 
PhC--------------- | 81ight--------- | Moderate: 
Paka | | shrink-swell. 
| | 
PhD, PhE---------- |Moderate: Moderate: 
Paka | slope. shrink-swell, 
slope. 


See footnote at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
Dwellings | Small 
with | commercial 
basements | buildings 
| 
| 
Moderate: | Moderate: 
shrink-swell. | shrink-swell, 
| slope. 
| 
Moderate: |Moderate: 
shrink-swell. shrink-swell. 
Moderate: Moderate: 
shrink-swell. shrink-swell, 
slope. 
Moderate: Moderate: 


Shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
flooding, 
ponding, 
shrink-swell. 


Severe: 
flooding, 
wetness. 


Slight--------- 


Severe: 
flooding, 
wetness. 


Slight--------- 


Severe: 
flooding, 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


shrink-swell, 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| в1оре. 
| 
| 
| 
| 
| 
| 
| 
[ве 
| 
| 


Severe: 
flooding, 
ponding, 
shrink-swell. 


flooding. 


|Slight--------- 


| Moderate: 
slope. 


| Severe: 
| flooding. 


|Moderate: 
| slope. 


Severe: 
flooding, 
wetness. 


Moderate: 
Shrink-swell. 


shrink-swell, 
slope. 


Severe: 


| 

| 

| 

| 

| 

| 

| 

| 
[Moderate: 
| 

| 

| 

| 

| slope. 
| 

| 


| Local roads 
| and streets 


low strength, 
frost action. 


low strengtb, 
frost action. 


low strength, 
frost action. 


frost action. 


Severe: 
low strength, 
frost action. 


shrink-swell, 
low strength, 
ponding. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 1ow strength, 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| low strength, 
| £rost action. 
|Moderate: 

| £rost action. 


| Moderate: 
| frost action. 


| severe: 
| flooding, 
| £rost action. 


|Moderate: 
| £rost action. 


[Модегасе: 
| frost action. 


Moderate: 
wetness, 
flooding, 
frost action. 


| 

| 

| 

| 

| 

| 

| Severe: 
| 1ow strength. 
| 

| severe: 
| 

| 

| 

| 

| 

| 

| 


low strength. 


Severe: 
low strength. 


271 


| Lawns and 
| landscaping 


Slight. 
Slight. 
Slight. 


slight. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
slope. 


Severe: 
ponding. 


Severe: 
too clayey. 


Moderate: 
droughty. 


Moderate: 
droughty. 


Moderate: 
wetness, 
flooding. 


Slight. 


Moderate: 
wetness. 


Slight. 


Slight. 


Moderate: 
Blope. 


| 
| 
| 
| 
| 
| 
| 
| 
|se 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Slight. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 12.--BUILDING SITE DEVELOPMENT- -Continued 


Soil Survey 


Soil name and 
map symbol 


Redstoe 


RgF*: 
Redstoe---------- 


Gavins----------- 


SvF*: 


Thurman---------- 


| 
| Shallow | Dwellings 
| excavations | without 
| basements 
| | 
| | 
| Severe: [Severe: 
| cutbanks cave,| flooding. 
| wetness. 
| | 
| | 
| Moderate: | Moderate: 
| slope. | slope. 
| | 
| | 
| | 
| 
| Severe: | Severe: 
| slope. | slope. 
| ! 
| | 
| Severe | Severe: 
| slope, | slope 
| depth to rock.| 
| | 
| | 
| Severe: | Severe: 
| depth to rock,| slope 
| slope. | 
| | 
| | 
|Severe: | Severe: 
| ponding. | ponding, 
| shrink-swell. 
| | 
| 
| Moderate: | Severe: 
| flooding. | flooding. 
| | 
| | 
| Severe: | Severe: 


| siope. | 


| cutbanks cave. 


| 
| Severe: |Slight-------- 
| cutbanks cave. | 
| | 
| Severe: |S1ight-------- 
| cutbanks cave. | 
| | 
| | 
| Severe: | Severe: 
| cutbanks cave,| slope. 
| slope. | 
| | 
| severe: | Severe: 
| cutbanks cave,| slope. 
| slope. | 
| | 
| severe: | Severe: 
| wetness. | flooding, 
| | wetness, 
| | shrink-swell. 
| | 
| severe: |Slight-------- 
| 
| 


See footnote at end of table. 


| 
| Dwellings | 


Small 
| with | commercial 
basements buildings 
| | 
| | 
| Severe: | Severe: 
| flooding, | flooding. 
| wetness. | 
| | 
| | 
| Модегасе: | Severe: 
| slope. | slope. 
| | 
| | 
| | 
| | 
| severe: | Severe 
| slope. | slope. 
Í | 
| | 
| Severe: | Severe 
| slope, | slope. 
| depth to rock.| 
| | 
| | 
|Severe: | Severe: 
| depth to rock,| slope 
| slope. | 
| | 
| | 
| Severe: |Severe: 
| ponding, | ponding, 
| shrink-swell. | shrink-swell. 
| | 
| | 
| severe: | severe: 
| flooding. | flooding. 
| | 
| | 
| Severe: | Severe: 
| slope. | slope. 
| | 
|81ight--------- |Moderate: 
| slope. 
|81ight--------- |S1ight--------- 
| 
| | 
| | 
| Severe: | Severe 
| slope. | slope 
| | 
| | 
| Severe: | severe: 
| siope. | slope. 
| | 
| | 
| Severe: | Severe: 
| flooding, | £1ooding, 
| wetness, | wetness, 
| shrink-swell. | shrink-swell. 
|S1ight--------- ПЯ --------- 


| Local roada 
| and streets 


Moderate: 
wetness, 
flooding, 
frost action. 


vere: 
ow strength. 


= @ 


Severe: 
low strength, 
slope. 


Severe: 
low strength, 
slope. 


Severe: 
low strength, 
slope. 


Severe: 
Shrink-swell, 
low strength, 
ponding. 


Severe: 
low strength, 
flooding. 


Severe: 
slope. 


Shrink-8well, 
low strength, 
wetness. 


| Slight--------- 
| 
| 


| Lawns and 
| landscaping 


Severe: 
too clayey. 


Moderate: 
slope, 
thin layer, 
area reclaim. 


Severe: 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

( 

| 

| 

| 

| 

| 

| 

| Severe: 

| slope, 

| thin layer, 

| area reclaim. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 

slope, 

depth to rock, 
too clayey. 


Severe: 
ponding. 


Moderate: 
flooding. 


Severe: 
slope. 


| Moderate: 
| droughty. 


|Moderate: 
| droughty. 


wetness, 
too clayey. 


| Moderate: 
[ droughty. 


Knox County, Nebraska 


ve, 


Verdigre 


See footnote 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


| 
| Shallow 
| excavations 


| Severe: 
|Severe: 


| Severe: 
| cutbanks 


| Severe: 
| cutbanks 


| Severe: 
| cutbanks 
| slope. 


| Moderate: 
| wetness. 


| Severe: 
| Severe: 


| Severe: 
| cutbanks 
| slope. 


| Moderate: 
| too clayey. 


| Moderate: 
| too clayey, 
| slope. 


|Moderate: 
| too clayey. 


|Moderate: 
| too clayey, 
| slope. 


|Moderate: 
| too clayey. 


at end of table. 


Dwellings 
without 
basements 


cave,| slope. 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Dwellings 
with 
basements 


Moderate: 
Shrink-swell. 


Severe: 
slope. 


Slight 


Severe: 
slope. 


Severe: 
shrink-swell. 


Severe: 
Shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
Shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
shrink-swell. 


| Small 

| commercial 
buildings 

| 


|Moderate: 
| slope. 


| Slight 


| slope. 


|Moderate: 
| slope. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| slope. 
|Moderate: 
| slope. 

| 

| Severe: 
slope. 


shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


| Local roads 
| and streets 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
slope. 


shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
frost action. 


Moderate: 
shrink-swell, 
slope, 
frost action. 


Severe: 
slope. 


Moderate: 
shrink-swell, 
frost action. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| Lawns and 
| landscaping 


| Moderate: 
| droughty. 


|Moderate: 
| droughty. 


| Moderate: 
| droughty. 


|Moderate: 
| droughty. 


| Moderate: 
| droughty. 


Severe: 
slope. 


Moderate: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| slope. 

| Moderate: 
| droughty. 
| 

| Severe: 
slope. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Slight. 


Moderate: 
slope. 


Severe: 
slope. 


Slight. 
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


| 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with commercial | amd streets | landscaping 
| basements | basements | buildings 
| | | | | 
| | | | | | 
VgD--------------- | Moderate: | Moderate: | severe: | Severe: | Moderate: | Moderate: 
Verdigre | too clayey, | shrink-swell, | shrink-swell. | slope. | shrink-swell, | slope. 
| slope. | slope. | | | slope, 
| | | | | frost action. | 
| | | | | | 
VgE--------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Verdigre | slope. | slope. | slope, | slope. | slope. | slope. 
| | | | | 
| | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Knox County, Nebraska 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"Slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. The 


TABLE 13.--SANITARY FACILITIES 


information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


Soil name and 


map symbol 


fields | 


Barney 


Bd, BdC------------- 
Bazile 


Bazile 


Bn, BnC------------- 
Bazile 


Bazile 


BoD2, BoE2---------- 
Betts 


BoF, BoG------------ 
Betta 


Blyburg 


| percs slowly. 


| | | 
| Septic tank | Sewage lagoon | Trench | Area | Daily cover 
| absorption | areas | sanitary | sanitary | for landfill 
| landfill | landfill | 
| | | | | 
| | | | | 
| Severe: | Severe: | Severe: | severe: | Poor: 
| flooding, | flooding. | flooding, | flooding, | too clayey, 
| wetness, | | wetness, | wetness. | hard to pack, 
| percs slowly. | | teo clayey. | | wetness. 
| | | | 
| Severe: | Severe: | Severe: | Severe: | Poor: 
| flooding, | flooding, | flooding, | £looding, | too clayey, 
| ponding, | ponding. | ponding, | ponding. | hard to pack, 
| percs slowly. | | too clayey. | | ponding. 
| | | 
|81ight---------- |Moderate: |Moderate: | Slight ----------- | Fair: 
| | seepage, | too clayey. | | too с1ауеу. 
| | slope. | | | 
| | | | | 
|Moderate: | Severe: |Moderate: |Moderate: | Fair: 
| slope. | slope. | slope, | slope. | too clayey, 
| | too clayey. | | slope. 
| | | | | 
| Severe: | Severe: | Severe: | Severe: | Fair: 
| flooding. | flooding. | flooding. | flooding. | too clayey 
| | | | 
| Severe: | Severe: | severe: | Severe: | Poor: 
| flooding, | seepage, | flooding, | flooding, | seepage, 
| wetness, | flooding, | seepage, | seepage, | too sandy, 
| poor filter. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
| severe: | Severe: |Severe: | severe: | Poor: 
| percs slowly, | seepage. | seepage, | seepage. | seepage, 
| poor filter. | | too sandy. | | too sandy. 
| | | | 
| severe: | severe: | severe: | severe: | Poor 
| percs slowly, | seepage, | seepage, | seepage. | seepage, 
| poor filter. | slope. | too sandy. | | too sandy. 
| | | | 
| severe: | Severe: | Severe: | Severe: | Poor : 
| peres slowly, | seepage. | seepage, | seepage. | seepage, 
| poor filter. | | too sandy. | | too sandy 
| | | | 
| severe: | severe: | Severe: | Severe: | Poor: 
| percs slowly, | seepage, | seepage, | seepage. | seepage, 
| poor filter. | slope. | too sandy. | | too sandy. 
| | | | 
| Severe: | Severe: |Moderate: |Moderate: |Fair: 
| percs slowly. | slope. | slope, | slope. | slope, 
| | too clayey. | | too clayey 
| | | | | 
| Severe: | Severe: | Severe: | Severe: | Poor: 
| percs slowly, | slope. | slope. | slope. | slope. 
| slope. | | | | 
| | | | 
|S1ight: | Severe: | Severe: | Severe: |Fair: 
| peres slowly. | seepage. | seepage. | seepage. | thin layer. 
| | | | 
| Moderate: | Moderate: | Moderate: |Moderate: | Good. 
| flooding, | seepage. | flooding. | flooding. | 
| | | | 
| | | | 
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See text for definitions of 
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Soil name and 
map symbol 


Bt, 


Brunswick 


BxE*: 
Brunswick 


BxE*: 
Brunswick 


Crofton 


CrD2, CrE2 
Crofton 


TABLE 13.--SANITARY FACILITIES--Continued 


| Septic tank 
| absorption 
fields 


| Severe: 

| £looding, 

| wetness, 

| poor filter. 


| Moderate: 
| percs slowly. 


[Moderate: 
| percs slowly, 
| slope. 


| Severe: 
| depth to rock, 
| slope. 


| 
| Severe: 
| depth to rock. 


| Severe: 
| depth to rock. 


| Severe: 
| depth to rock, 
| slope. 


|Severe: 

| percs slowly, 
| slope. 

| 

| Severe: 

| wetness, 

| percs slowly. 


|Severe: 

| flooding, 

| wetness, 

| percs slowly. 


[Moderate: 
| percs slowly. 


|Moderate: 
| percs slowly, 
| slope. 


See footnote at end of table. 


| Sewage lagoon 


| areas 


Severe: 
seepage, 
flooding, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
depth to rock, 
Blope. 


Severe: 
seepage, 
depth to rock, 
slope. 


Severe: 
seepage, 
depth to rock, 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
seepage, 
depth to rock, 
slope. 


Severe: 
slope. 


Moderate: 
seepage. 


Severe: 
flooding, 
wetness. 


Moderate: 
seepage, 
slope. 


Severe: 
slope. 


| Trench 
sanitary 
landfill 


Severe: 
flooding, 
seepage, 
wetness. 


Moderate: 
too clayey. 


Moderate: 
slope, 
too clayey. 


Severe: 

depth to rock, 
slope, 

too clayey. 


Severe: 
depth to 
seepage. 


rock, 


Severe: 
depth to 
seepage. 


rock, 


rock. 


Severe: 
depth to 
seepage, 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 
wetness. 


Severe: 
flooding, 
seepage, 
wetness. 


Moderate: 
slope. 


| Area 
| sanitary 
landfill 


Severe: 
flooding, 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
depth to 
slope. 


Severe: 
depth to 
seepage. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| depth to 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Beepage. 


Moderate: 
depth to 
Blope. 


Severe: 
depth to 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
flooding, 
wetness. 


| Slight----------- 


| 

| 
|Moderate: 
| slope. 

| 

| 


rock, 


rock, 


rock, 


rock, 


rock, 


Soil Survey 


| Daily cover 
| for landfill 


Fair: 
too clayey, 
slope. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 
depth to rock. 


Poor: 
depth to rock. 


Fair: 
depth to rock, 
too clayey, 
slope. 


Poo: 
depth to rock, 
slope. 


Poor: 
slope. 


Poor: 
hard to pack, 
wetness. 


Fair: 
too clayey, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
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TABLE 13.--SANITARY FACILITIES--Continued 


| 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | ‘landfill | landfill | 
| | | | | 
| | | | | 
CrF, CrG-------- | Severe: |Severe: | Severe: | Severe: | Poor: 
Crofton | slope. | slope. | slope. | slope. | slope. 
| | | 
Сас2*: | | | | 
Crofton-------- |Moderate: | Moderate: |S1ight--------- | S1ight-------- |Good. 
| peres slowly. | seepage, [ | 
| slope. | | | 
| | | | | 
Nora----------- | Moderate: |Moderate: |Moderate: | Slight-------- |Fair: 
| peres slowly. | seepage, | too clayey. | | too clayey. 
| | slope. | | | 
| | | | | 
CsD2*, CsE2*: | | | | 
Crofton-------- |Moderate: | Severe: | Moderate: |Moderate: | Fair: 
| peres slowly, | slope. | slope. | slope. | slope. 
| slope. | | | 
| | | | 
Nora----------- | Moderate: | Severe: |mModerate: |Moderate: | Fair: 
| percs slowly, | slope. | slope, | slope. | too clayey, 
| slope. | | too clayey. | | slope. 
| | | | 
CtD2*, CtE2*: | | | 
Crofton-------- | Moderate: | Severe: Moderate: |Moderate: |Fair: 
| percs slowly, | slope. slope. | slope. | slope. 
| в1оре. | | | 
Thurman-------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
| slope. too sandy. | | too sandy. 
| | | | 
Ctr*: [ | | 
Crofton-------- | Severe: | Severe Severe: | Severe: | Poor: 
| slope. | slope. | slope. | s1ope. | slope. 
| | | | 
Thurman-------- | Severe: | Severe | Severe: | Severe: | Poor: 
| poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| | too sandy. | | slope. 
| | | | 
Ef, Eh---------- TEN | Severe | severe: | Severe: | Poor : 
Elsmere | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy. 
| | | too sandy. | | 
| | | | 
Et-------------- | Slight ----------- |Moderate: |Moderate: |Slight-------- | Fair: 
Eltree | | seepage. | too clavey. | | too clayey. 
| | 
EtC------------- | Slight ----------- |Moderate: |Moderate: |S1ight-------- |Fair: 
Eltree | seepage, | too clayey. | | too clayey. 
| | slope. | | 
| | | | | 
Ет-------------- | Severe: | Severe: |Severe: | Severe: | Poor: 
Fillmore | wetness, | wetness. | wetness, | wetness. | too clayey, 
| percs slowly. | | too clayey. | | hard to pack, 
| | | | | wetness. 
| | | | | 
Fu-------------- | Severe: | severe: | Severe: | Severe: | Poor: 
Fluvaquents | flooding, | seepage, | flooding, | flooding, | ponding. 
| ponding, | flooding, | ponding. | seepage, | 
| percs slowly, | ponding. | | ponding. | 
| | | | | 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


| 
Soil name and | Septic tank 
map symbol | absorption 
| fields 
| 
| 
GaG----------------- | Severe: 

Gavins | thin layer, 
| seepage, 
| slope. 

G£------------------ | Severe: 

Gibbon | flooding, 
| wetneas, 
| percs slowly. 
| 

Hd------------------ | Severe: 

Hobba | flooding. 
Ho------------------ |Moderate: 
Hord | percs slowly. 
If£------------------ | Severe: 

Inavale | poor filter. 
| 
| 

та------------------ | Severe: 

Inavale | flooding, 
| poor filter. 
| 

Ih, Im-------------- | Severe: 

Inavale | poor filter. 
| 
| 

Ke, KzB------------- |Severe: 

Kezan | flooding, 
| wetness. 
| 

LbD----------------- | Severe: 

Labu | depth to rock, 
| peres slowly. 
| 
| 

LcF*: 

Labu--------------- | severe: 
| depth to rock, 
| percs slowly, 
| slope. 

Sansarc------------ | Severe: 
| depth to rock, 
| slope. 

LhCc2---------------- | severe: 

Longford | percs slowly. 

| 
LhD2---------------- | severe: 
Longford | peres slowly. 
Lk, LkC------------- |Moderate: 
Loretto | percs slowly. 


See footnote at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Sewage lagoon 


areas 


Severe: 
seepage, 
slope. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Moderate: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
flooding. 


Severe: 
seepage. 


Severe: 
flooding, 
wetness. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


| Trench 
l sanitary 
landfill 


Severe: 
seepage, 
slope. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Moderate: 
too clayey. 


Severe: 
seepage, 
too sandy. 


Severe: 
flooding, 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


flooding, 
wetness. 


Severe: 
depth to rock, 
too clayey. 


Severe: 

depth to rock, 
slope, 

too clayey. 


Severe: 
depth to rock, 
Blope. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Severe: 
seepage. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
J 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Area 
| Sanitary 
landfill 


Severe: 
seepage, 
slope. 


Severe: 
flooding, 
wetness. 


Severe: 


e 
flooding. 


seepage. 


Severe: 
flooding, 
seepage. 


Severe: 
seepage. 


Severe: 
flooding, 
wetness, 


Severe: 
depth to rock. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Moderate: 
slope. 


Severe: 
seepage. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Soil Survey 


| Daily cover 
| for landfill 


Poor: 

area reclaim, 
hard to pack, 
slope. 


too clayey, 
wetness. 


| 

l 

| 

| 

| 

| 

| 

| Fair: 
| 

| 

| 

| 

|20 oor: 

| hara to pack. 
| 

[Fair: 

| too clayey. 


Poor: 
Beepage, 
too sandy. 


too sandy. 


too sandy. 


depth to rock, 
too clayey, 
hard to pack. 


depth to rock, 
too clayey, 
hard to pack. 


depth to rock, 
hard to pack, 
slope. 


[Poor: 
| too clayey, 
| hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Fair: 
too clayey. 


Knox County, Nebraska 


| fields 


MgF*: 


TABLE 13.--SANITARY FACILITIES--Continued 


| Septic tank 
| absorption 


| Severe: 

| depth to rock, 
| percs slowly, 
| slope. 


slope. 


| depth to rock, 
| peres slowly. 


| Severe: 
| percs slowly. 


| Severe: 
| depth to rock, 
| slope. 


| Severe: 

| poor filter, 
| slope. 

| 

| 

| Severe: 

| poor filter, 
| slope. 

| 

| 

|Severe: 

| percs slowly. 


| Severe: 
| percs slowly. 


| severe: 
| peres slowly. 


| Severe: 
| percs slowly. 


|Moderate: 
| peres slowly. 


See footnote at end of table. 


| Area 
sanitary 
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| Daily cover 
| for landfill 


landfill | landfill | 


| 
| Sewage lagoon | Trench 
| areas | sanitary 
| 
| | 
| | 
| | 
| Severe: | Severe: 
| depth to rock, | depth to rock, 
| slope. | slope, 
| | too clayey. 
| 
| Severe: | Severe: 
| depth to rock, | depth to rock, 
| slope. | slope, 
| | too clayey. 
| | 
| | 
| Severe: | Severe: 
| depth to rock, | depth to rock, 
| slope. | too clayey. 
| | 
| | 
| Severe: | Severe: 
| slope. | too clayey. 
| | 
| | 
| Severe: Severe: 
| depth to rock, depth to rock, 
| slope. slope. 
| 
| Severe: Severe: 
| seepage. | seepage, 
| | too sandy. 
| | 
| 
| 
| severe: | severe: 
| seepage, | seepage, 
| slope. | slope, 
| | too sandy. 
| | 
| Severe: | Severe: 
| seepage, | seepage, 
| slope. | slope, 
| | too sandy. 
| 
| Moderate: he derate: 
| seepage. | too clayey. 
| | 
[Moderate: |Moderate: 
| seepage, | too clayey. 
| slope. ] 
| 
| Moderate: ГЕРЕ 
| seepage. | too clayey. 
| | 
| Moderate: |Moderate: 
| seepage, | too clayey. 
| slope. | 
| | 
|Moderate: |Moderate: 
| seepage, | too clayey. 
| slope. | 
| | 


| 
| 
Severe: 


depth to 
slope. 


rock, 


rock, 


rock. 


Moderate: 
slope. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
seepage. 


seepage, 
slope. 


Severe: 
seepage, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 

depth to rock, 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
depth to rock, 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Poor: 

| seepage, 

| too sandy, 
| slope. 

| Poor: 
| hard 
| 

| Poor: 
| hara 
| 

| 
[Poor: 
| hard to 
| 

| Poor: 

| hard to 


| Fair: 

| too clayey. 
| 

| 


to pack. 


to pack. 


pack. 


pack. 
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Soil name and 
map symbol 


Nora 


Oe, 


Or, 


PhD, 
Paka 


Redstoe 


RgF*: 


Redstoe---------- 


PhE----------- 


TABLE 13.--SANITARY FACILITIES--Continued 


| Septic tank 


| absorption 
fields 
| 


|Moderate: 
| percs slowly, 
| slope. 


| Severe: 

| flooding, 

| ponding, 

| percs slowly. 
| 

| Severe: 

| wetness. 


| Severe: 
| poor filter. 


|Severe: 

| flooding, 

| wetness, 

| poor filter. 


| Severe: 


| Severe: 
| wetness, 
| poor filter. 


| Severe: 


| Severe: 
|Severe: 


| severe: 
| wetness, 
| poor filter. 


| severe: 

| seepage. 

| severe: 

| thin layer, 


| seepage, 
| slope. 
| 


See footnote at end of table. 


| Sewage lagoon 


| areas 


| 
| 
| Severe: 
| slope. 
| 
| 
| severe: 


flooding, 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
flooding, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| seepage, 
| depth to 
| 
|Moderate: 
| seepage, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


depth to 
slope. 


Severe: 
slope. 


Severe: 
Beepage, 
wetness. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


rock. 


rock, 


l Trench 
| ganitary 
landfill 


| 

| 
|Moderate: 

| slope, 

| too clayey. 
| 

| severe: 


flooding, 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
too sandy. 


Severe: 
flooding, 
seepage, 
wetness. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| depth to rock. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 


depth to rock. 


Severe: 


depth to rock. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


| Area 
| sanitary 
landfill 


Moderate: 
Slope. 


| 

| 

| 

| 

| 

| 

| Severe: 
| flooding, 
| ponding. 
| 

| 

| Severe: 


seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
flooding, 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Moderate: 
depth to 


Moderate: 
depth to 


Moderate: 
depth to 
slope. 


Severe: 
seepage, 
wetness. 


Moderate: 
seepage, 
slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Mo 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


rock. 


rock. 


rock, 


Soil Survey 


| Daily cover 
| for landfill 


Fair: 
too clayey, 
slope. 


| 

| 

| 

| 

| 

| 

| Poor: 

| hard to pack, 
| ponding. 
| 

| 

| 

| 

| 

| 

| 


Fair: 
wetness. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
wetness. 


Fair: 
depth to rock, 
too clayey. 


depth to rock, 
too clayey. 


Fair: 
depth to rock, 
too clayey, 
slope. 


Poor: 
seepage, 
too sandy. 


Poor: 
area reclaim, 
hard to pack. 


Poor: 

area reclaim, 
hard to pack, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Fair: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Knox County, Nebraska 


Soil name and 


TABLE 13.--SANITARY FACILITIES--Continued 


Septic tank 


Sewage lagoon 


| | 
| | 
map symbol | absorption [ areas 
i fields | 
| | 
| | 
RgF*: | | 
Gavins------------- | Severe: | Severe: 
| thin layer, | seepage, 
| seepage, | slope. 
| slope. [ 
SaG----------------- | Severe: РЕЧ 
Sansarc | depth to rock, | depth to rock, 
| slope. | slope. 
| | 
| | 
8с------------------ | Severe: | Severe: 
Scott | ponding, | ponding. 
| percs slowly. | 
| | 
| | 
Bh------------------ | Severe: | Severe: 
Shell | flooding. | flooding. 
| 
SsF2---------------- | Severe: | Severe: 
Simeon | poor filter, | seepage, 
| slope. | slope. 
| | 
| | 
StC, SuC------------ | Severe: | severe: 
Simeon | poor filter. | seepage. 
| | 
| | 
SvE*: | | 
Simeon------------- | Severe: | Severe: 
| poor filter, | seepage, 
| slope. | slope. 
| | 
| | 
Thurman------------ | Severe: |Severe: 
| poor filter, | seepage, 
| slope. | slope. 
| | 
| | 
Sw------------------ | Severe: | Severe: 
Solomon | flooding, | flooding. 
| wetness, 
| percs slowly. 
| | 
TfB, TfC, ThB, ThC, | | 
ToB---------------- | Severe |Severe: 
Thurman | poor filter. | seepage. 
| 
| 
TOD----------------- | Severe: | Severe: 
Thurman | poor filter. | seepage, 
| slope. 
ToF----------------- | Severe: КӨЕ 
Thurman | poor filter, | seepage, 
| slope. | slope. 
| 
| 
Tr------------------ |Moderate: | Moderate: 
Trent | percs slowly. | seepage. 
| 


See footnote at 


end of table. 


| Trench 
| sanitary 


seepage; 
slope. 


Severe: 
depth to rock, 
slope. 


ponding, 
too clayey. 


Severe: 
flooding. 


seepage, 
slope, 
too sandy. 


seopaqa; 
too sandy. 


seepage, 
slope, 
too sandy. 


seepage, 
slope, 
too sandy. 


Severe: 
flooding, 
wetness, 
too clayey. 


seepage, 
too sandy. 


seepage, 
too sandy. 


SuepAdé; 
slope, 
too sandy. 


Moderate: 
too clayey. 


| Area 
| sanitary 


Severe: 
seepage, 
slope. 


Severe: 
depth to rock, 
slope. 


Severe: 
ponding. 


Severe: 
flooding. 


seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 
| seepage, 
| slope. 
| 

| 

| Severe: 


flooding, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


281 


| Daily cover 
| for landfill 


landfill | landfill | 


depth to rock, 
hard to pack, 
slope. 


too clayey, 
hard to pack, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


seepage, 
too sandy, 
slope. 


seepage, 
too sandy. 


seepage, 
slope. 


Poor: 
seepage, 
too sandy, 
slope. 


Poor: 

too clayey, 
hard to pack, 
wetness. 


Poor: 
seepage, 
| too sandy. 


Poor: 
seepage, 
too sandy. 


| 

| 

| Poor: 

| seepage, 
| too sandy, 
| slope. 


|Fair: 
| too clayey. 


282 


TABLE 13.--SANITARY FACILITIES--Continued 


Soil name and 


Verdigre 


| Septic tank 


| absorption 


| Severe: 
| wetness, 
| peres slowly. 


| Severe: 
| poor filter. 


| Severe: 

| poor filter, 
| slope. 

| 

| 


|severe: 
| percs slowly. 


slowly. 


| severe: 
| percs 
| 

| 


| Severe: 
| percs 


slowly. 


slowly. 


| Severe: 


| Severe: 
| peres slowly. 


| Severe: 
| percs slowly. 


| Severe: 

| percs slowly, 
| slope. 

| 


| Sewage lagoon 
| areas 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
depth to rock, 
slope. 


Bevere: 
slope. 


Severe: 
slope. 


Moderate: 
depth to rock, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Trench 
sanitary 


|Moderate: 
| wetness. 


Severe: 
Blope. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


|Severe: 

| too clayey. 
| 

| 


| Severe: 
too clayey. 


Severe: 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| depth to rock, 
| slope, 

| too clayey. 

| 

| Severe: 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 

depth to rock, 
slope, 

too clayey. 


| Area 
| sanitary 


Soil Survey 


Dally cover 
for landfill 


Moderate: 
wetness. 


Severe: 
Blope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Moderate: 
slope. 


Moderate: 


depth to rock. 


Moderate: 
depth to 
slope. 


rock, 


Severe: 
slope. 


Moderate: 


depth to rock. 


Moderate: 
depth to 
slope. 


rock, 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
slope. 


[Poor: 
| too clayey, 
| hard to pack. 


| Poor: 
| too clayey, 
| hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 

too clayey, 
hard to pack, 
slope. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 

too clayey, 
hard to pack, 
Slope. 


| س‎ mmm © 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Knox County, Nebraska 


TABLE 14.--CONSTRUCTION MATERIALS 


(Some terms that describe restrictive soil features are defined in the Glossary. 
"good," "fair," and other terms. Absence of an entry indicates that the soil was not rated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation) 


Soil name and 


Roadfill 


| 

| 

map symbol | 

| 

| 

| 
A&-------------------- | Poor: 

Albaton | shrink-swell, 
| 1ow strength. 
| 

Ab-------------------- | Poor: 

Albaton | shrink-swell, 
| 1ow strength, 
| wetness. 
| 

AcC------------------- | Poor: 

Alcester | 1ow strength. 

| 
AGD------------------- | Poor: 

Alcester | 1ow strength. 

| 
Ао, Ar---------------- | Poor: 
Aowa | low strength. 
Ba-------------------- | Poor: 

Barney | wetness. 
| 
| 
| 

ва, вас--------------- |бооа-------------- 

Bazile | 
| 
| 

BdD------------------- [Good-------------- 

Bazile | 
| 
| 
| 

Bn, BnC--------------- | Good-------------- 

Bazile | 
| 
| 

BnD------------------- |Good-------------- 

Bazile | 
| 
| 
| 

BoD2, BoE2------------ | Poor: 

Betts | low strength. 
| 
| 
| 

BoF------------------- | Poor: 

Betts | 1ow strength. 

| 
BoG------------------- | Poor: 

Betts | 1ow strength, 
| slope. 
| 

Bp-------------------- |Good-------------- 

Blendon | 


l Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


cess fines. 


Improbable: 
excess fines. 


Improbable: 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| ex 

| 

| 

| 

| 

| 

| excess fines. 
| 
| 
| 
| 
| 


| Probable---------- 


| Probable---------- 


| Probable---------- 


| Probable---------- 


Improbable: 
ехсевв fines. 


[ Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


| 
| Improbable: 
| too sandy. 


| 
| Improbable: 


| too sandy. 


| 
| Improbable: 
| too sandy. 


| Improbable: 
| too sandy. 


| 
| Improbable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| too sandy. 


| Торво11 


Poor: 
too clayey. 


Poor: 
too clayey, 
wetness. 


Good. 


Fair: 
slope. 


Fair: 
too clayey. 


Poor: 

area reclaim, 
too sandy, 
wetness. 


Fair: 
too clayey, 
thin layer. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

[Fair: 

| too clayey, 
| thin layer, 
| slope. 

| 
|r 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ls 
| 
| 
| 
| 
| 
| 
| 
| 


Fair: 
too clayey, 
thin layer. 


Fair: 
too clayey, 
thin layer, 
slope. 


Fair: 

slope, 

small stones, 
too clayey. 


Poor: 
slope. 


Poor: 


slope. 


Fair: 
small stones. 
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See text for definitions of 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Soil Survey 


Т 


Soil name and 
map symbol 


Bt, BtC, 
Boelus 


Brunswick 


BxE*: 
Brunswick------------ 


BxF*: 


Crofton 


CrD2, CrE2------------ 
Crofton 


Ceca*s 
Crofton-------------- 


| Roadfill | Sand 
| | 
| 
| | 
|Good----------------- | Improbable: 
| excess fines. 
| Fair: | Probable------------- 
| wetness. 
| 
| Poor: Improbable: 


| 1ow strength. 
| 

[Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 
| 

| Poor: 

| depth to rock. 


| Poor: 

| depth to rock. 
| 

| Poor: 

| 1ow strength. 


| Poor: 
| depth to rock. 


| Poor: 

| 1ow strength. 
| 

| Poor: 

| 1ow strength, 
| wetness. 


| Fair: 

| wetness. 

| 

| Poor: 

| low strength. 


| Poor: 

| low strength. 
| 

| Poor: 

| low strength. 


| Poor: 
| 1ow strength, 
| slope. 


| Poor: 

| 1ow strength. 
| 

| Poor: 

| low strength. 


See footnote at end of table. 


excess fines. 


excess Sion: 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines 


excess fines. 


robable: 
excess fines. 


Improbable: 
excess fines. 


robable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Imp: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| тар 
| 
| 
| Imp 
| 
| 
| 
| Imp 
| 
| 


Improbable: 
excess fines. 


robable: 
excess fines. 


excess fines. 


robable: 
excess fines. 


robable: 


| 

| 

| 

| 

| Imp 

| 

| 

| Improbable: 
| 

| 

| 

| 

| Imp 

| 

| mp 

| excess fines. 
| 


Gravel 


| 

| 

| Improbable: 

| excess fines. 


| 
| zmprobable: 
| too sandy. 


| Improbable: 
| excess fines. 


| 
| Improbable: 
excess fines. 


robable: 
excess fines. 


robable: 
excess fines. 


Improbable: 
excess fines. 


robable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 
ex 


Improbable: 
cess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


robable: 
excess fines. 


robable: 
excess fines. 


| 
| 
| 
| 
| тар: 
| 
| 
| 
| Imp 
| 
| 
| 
| 
| 
| 
| 
| Imp 
| ex 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| mp 
| 
| 
| Imp 
| 
| 


| Topsoil 


| 
= iue T ape. > — a 


Good. 


Poor: 
too sandy. 


Poor: 
thin layer. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

|t 

| 

| Poor: 

| depth to rock, 
| too clayey, 
| slope. 
| 

| 

|t 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Poor: 


thin layer. 


Poor: 
thin layer. 
Fair: 

too clayey, 
slope. 


Poor: 
thin layer, 
slope. 


Poor: 
slope. 


Poor: 
too clayey, 
wetness. 


Fair: 
too clayey. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Good. 
| 

| 

| Fair: 
| slope. 
| 

| Poor: 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


в1оре. 


Poor: 
slope. 


good. 


Fair: 
too clayey. 


Knox County, Nebraska 


Soil name and 
map symbol 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


CsD2*, CSsE2*: 


Crofton 


CtD2*, CtE2*: 


Crofton 


CtF*: 


Crofton 


Et, 


| Poor: 
| 1ow strength. 


| Poor: 


| Poor: 


| Poor: 


| Fair: 


| Fair: 


| Poor: 


| Poor: 
ow strength, 
1 h 
| wetness. 


| Poor: 
| wetness. 


| Poor: 

| area reclaim, 
| low strength, 
| slope. 


| Fair: 


| Poor: 


| Poor: 


| Poor: 
| low strength. 


See footnote at end of table. 
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excess fines. 


excess fines. 


too clayey, 
Blope. 


| | | 

| Sand | Gravel | Topsoil 
| | | 

| | _ С 

| | | 

| | | 

| | | 

| Improbable: | Improbable: Fair: 

| excess fines. | excess fines. slope. 
| | 

| Improbable: | Improbable: Fair: 

| | 

| | 

| | 

| | 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


| Probable---------- 


| 

| 

| Improbable: 

| excess fines. 


| Improbable: 
| excess fines. 


| 
| Improbable: 
too sandy. 


| Improbable: 
| excess fines. 


| Improbable: 
| too sandy. 


| 
| Improbable: 
| too sandy. 


| Improbable: 
| too sandy. 


| 
| Improbable: 
| excess fines. 


| 
| Improbable: 
| excess fines. 


| Improbable: 
| too sandy. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| Improbable: 
| excess fines. 
| 

| Improbable: 
| 

| 

| 

| 


excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| too sandy. 


| Improbable: 
| excess fines. 


Fair: 
slope. 


Fair: 

too sandy, 
thin layer, 
slope. 


Poor: 
slope. 


Poor: 
slope. 


Fair: 
too sandy. 


Good. 
good. 


Poor: 
too clayey, 
wetness. 


Poor: 
wetness. 


Poor: 

thin layer, 
area reclaim, 
slope. 


Good. 
Good. 


Fair: 
too clayey. 


Poor: 
too sandy. 


Fair: 
too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ға 
| 
| 
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Sansarc 


LhC2, LhD2 
Longford 


Lk, 
Loretto 


LyF*: 


Meadin 


MgE*: 
Meadin--------------- 


O'Neill 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


| Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 
| 
| 


| Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 


| Poor: 
| depth to rock, 
| 1ow strength. 


| Poor: 


| Poor: 


| Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 


| Poor: 

| depth to rock, 
| shrink-svell, 
| low strength. 
| 
| 


| Poor: 

| depth to rock, 
| shrink-swell, 
| low strength. 


| Poor: 
| sbrink-swell, 
| low strength. 


| Poor: 
| depth to rock, 
| low strength. 


See footnote at end of table. 


| Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
ex 


cess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


Improbable: 


| Gravel 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| robable: 
| excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


š 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


robable: 
cess fines. 


eg 


Soil Survey 


| Topsoil 


Poor: 
too clayey. 


Poor: 
too clayey, 
slope. 


оок: 
depth to rock, 
Blope. 


Poor: 
thin layer. 


Fair: 
too clayey. 


Poor: 
too clayey, 
slope. 


Poor: 

depth to rock, 
too clayey, 
slope. 


Poor: 
too clayey. 


Poor: 
too clayey. 


| 
| 
| 
| 
|? 
| 
| 
| 
| 
| 
| 
[ға 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Peor: 

| depth to rock, 
| slope. 

| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 


| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 


| Poor: 
| slope. 


Knox County, Nebraska 


Soil name and 
map symbol 


NoD, NoE-------------- 
Nora 


Or, OrC--------------- 


Paka 


Redstoe 


RgF*: 
Redstoe-------------- 


Gavins--------------- 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


| Poor: 

| 1ow strength. 
| 

| Poor: 

| low strength. 
| 

| Poor: 

| low strength. 
| 

| 

| Poor: 

| 1ow strength, 
| wetness. 

| 

| Poor: 

| low strength. 


| Fair: 


| Fair: 
| wetness. 


| Poor: 

| low strength. 
l. 

| Poor: 

| low strength. 
l 

| 


| Fair: 
| wetness. 


area reclaim, 
low strength. 


| area reclaim, 
| low strength. 


[ Poor: 

| area reclaim, 
| low strength. 
| 

| 


See footnote at end of table. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


robable: 
excess fines. 


d 


Improbable: 
excess fines. 


| 
| 
| Probable---------- 
| 


| Probable---------- 


| 
| Improbable: 
| excess fines. 


| Improbable: 
excess fines. 


robable: 
excess fines. 


Improbable: 
excess fines. 


robable: 
excess fines. 


| 
| 
| 
| 
| 
in 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Imp: 
| 
| 
| 
| 


| Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| Improbable: 
| excess fines. 
| 
| 


| Improbable: 
| excess fines. 


| Improbable: 
| too sandy. 


| Improbable: 
| too sandy. 


| Improbable: 
| too sandy. 


| 
| Improbable: 
| excess fines. 


| Improbable: 

| excess fines. 
| 

| 

| Improbable: 

| too sandy. 


| 
| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Topsoil 


Good. 


Fair: 
too clayey. 


| 

| 

| 

| 

| 

| 

| 

| 

| Fair: 
| too clayey. 
| 

| Fair: 
| 

| 

| 

| 

| 

| 

| 

| 


too clayey, 
slope. 


Poor: 
wetness. 


Poor: 
thin layer. 


| Fair: 
| small stones, 
| area reclaim. 


Poor: 
too sandy. 


Poor: 


Fair: 
too clayey. 


Fair: 
too clayey, 
slope. 


Poor: 
too clayey. 


Fair: 
area reclaim, 
thin layer, 
slope. 


Poor: 
slope. 


Poor: 
thin layer, 
area reclaim, 
slope. 


| 
| 
| 
| 
[га 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Soil name and 


Solomon 


TEB, TEC, 


Valentine 


Ve, VeC, 
Verdel 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


| Poor: 

| depth to rock, 
| low strength, 
| slope. 


| Poor: 
| low strength, 
| wetness. 


| Poor: 


| Poor: 

| low strength, 
| wetness, 

| shrink-swell. 
| 


| Poor: 


| Poor: 
| shrink-swell, 
| low strength. 


See footnote at end of table. 


| Sand 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| Improbable: 

| excess fines. 
| 

| 

| Improbable: 

] exceas fines. 
| 

| 

| 

| 


Probable------------- 
| 
| Probable------------- 


Probable------------- 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


| Gravel 


Improbable: 
cess fines. 


| 
| 
| 
| ex 
| 
| 
| 
| Improbable: 

| excess fines. 
| 
| 

| Improbable: 

| excess fines. 


| 
| Improbable: 
| too sandy. 


| 
| Improbable: 
| too sandy. 


| Improbable: 
| too sandy. 


| Improbable: 
| too sandy. 


| 
| Improbable: 
excess fines. 


| Improbable: 
| too sandy. 


| 
| Improbable: 
| too sandy. 


| 
| Improbable: 
| excess fines. 


| 
| Improbable: 
| excess fines. 


| 
| Improbable: 
[ too sandy. 


Improbable: 
excess fines. 


Soil Survey 


| Topsoil 


ог: 
epth to rock, 
slope. 


£o 


Poor: 
too clayey, 
wetness. 


Poor: 
too sandy, 
slope. 


Poor: 
too sandy, 
slope. 


too sandy, 
thin layer. 


Poor: 
slope. 


Good. 


Poor: 
area reclain, 
too sandy. 


area reclain, 
too sandy, 
slope. 


Knox County, Nebraska 


Soil name and 
map symbol 


Verdigre 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


| 
| Roadfill 


| Poor: 

| shrink-swell, 
| 1ow strength. 
| 

| Poor: 

| shrink-swell, 
| low strength. 
| 

| 

| Poor: 

| shrink-swell, 
| 1ow strength. 


| Poor: 
| shrink-swell, 
| low strength. 


| Poor: 

| shrink-swell, 
| 1ow strength. 
| 

| 

| Poor: 


| shrink-swell, 
| 1ow strength. 


| Sand 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
cess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| ex 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| excess fines. 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Topsoil 


Fair: 
too clayey, 
thin layer. 


Fair: 
too clayey, 
thin layer, 
Slope. 


Poor: 
slope. 


Fair: 
too clayey, 
thin layer. 


Fair: 
too clayey, 
thin layer, 
slope. 


Poor: 
slope. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


290 Soil Survey 


TABLE 15.--WATER MANAGEMENT 


Bee text for definitions of 


(Some terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soil was not evaluated. 


"slight," "moderate," and "severe." 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation) 


| Limitations for-- | Features affecting-- 


Pond 
reservoir | 


| Embankments, 
dikes, and 


Drainage 


| Irrigation 


Terraces 
and 


| Grassed 


areas | levees | diversions | waterways 


| 
| | 
| | 
| | | | 
| | | | 
Аа---------------- | S1ight--------- | severe: |Percs slowly,  |Wetness, |Wetness, |Wetness, 
Albaton | hard to pack, | flooding. | slow intake, | percs slowly. | percs slowly. 
| | wetness. | | percs slowly. | | 
| | | 
Ab---------------- | Slight--------- | Severe: |Ponding, | Ponding, | Ponding, ыш 
Albaton | hard to pack, | percs slowly, | slow intake, | percs slowly. | percs slowly. 
| | ponding. | flooding. | percs slowly. | 
| | | | 
AcC--------------- |Moderate: |Moderate: [Deep to water |Slope---------- |Erodes easily oi easily. 
Alcester | seepage, | piping. [ | | 
| slope. | | | | | 
| | | | | | 
ACD--------------- | Severe |Moderate: |Deep to water |Slope---------- | Slope, [S1ope, 
Alcester | slope. | piping. | | | erodes easily.| erodes easily. 
| 
Ao, Ar------------ |Moderate: lees [Deep to water |Flooding------- |Erodes easily  |Erodes easily. 
Aowa | seepage. | piping. | | | 
Ва---------------- | Severe: | Severe: | Flooding, |Wetness, |Wetness, |Wetness, 
Barney | seepage. | seepage, | cutbanks cave.| droughty. | too sandy. | droughty, 
| | piping, | | | | rooting depth. 
| | wetness. | | | | 
| | | | | | 
ва---------------- | Severe: | Severe: |Deep to water [Fast intake----|Too sandy, | Favorable. 
Bazile | seepage. | seepage, | | | soil blowing. | 
| piping. | | | | 
| | | | | | 
вас--------------- | Severe: | severe: [реер to water  |Slope, |Too sandy, | Favorable. 
Bazile | seepage. | seepage, | | fast intake. | soil blowing. | 
| | piping. | | | | 
| | | | | | 
BdD--------------- | severe: | Severe: |Deep to water |Slope, |Slope, | Slope. 
Bazile | seepage, | seepage, | | fast intake. | too sandy, | 
| slope. | piping. l { | soil blowing. | 
| | | 
Bn---------------- | Severe: | Severe: |Deep to water  |Favorable------ [Too sandy------ | Favorable. 
Bazile | seepage. | seepage, | | [ | 
| о d | | | 
BnC--------------- | Severe: | Severe: |Deep to water  |Slope---------- |Тоо sandy------ | Favorable. 
Bazile | seepage. | seepage, l | | | 
| piping. | | | | 
| | | | | 
BnD--------------- | severe: | Severe: |Deep to water |81оре---------- |Slope, |Slope. 
Bazile | seepage, | seepage, | | | too sandy. 
| slope. | piping. | | | | 
BoD2, BoE2, BoF, | I і | | | 
BoG-------------- | Severe |Moderate: [Deep to water |Slope, |Slope, |Slope, 
Betta | slope | piping. |! | excess salt. | erodes easily.| erodes easily. 
| | | 
Bp---------------- | Severe | Severe: [Deep to water |Soil blowing---|Soil оке нети 
Blendon | seepage. | piping. | | 
| 
Br---------------- | Moderate: | Severe: [Deep to water |Favorable------ |Erodes easily ا‎ easily. 
Blyburg | seepage. | piping. | | 


Knox County, Nebraska 


Soil name and 
map symbol 


Brunswick 


BxE*, BuF*: 
Brunswick-------- 


Crofton 


CrE2, CrF, 


CsD2*, CsE2*; 
Crofton---------- 


See footnote at end of 
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TABLE 15.--WATER MANAGEMENT--Continued 
| Limitations for-- Features affecting-- 
| Pond | Embankments, | | |  Terraces | 
| reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
areas | levees | | diversions | waterways 
| | | | | | 
| | | | | | 
| Severe: | Severe: | F1ooding, |Wetness, |Wetness, | Droughty, 
| seepage. | seepage, | cutbanks cave.| droughty, | too sandy, | rooting depth. 
| | piping, | | fast intake. | soil blowing. | 
| | wetness. | | | | 
| | | | | | 
| Severe: | Moderate: [Deep to water |Fast intake, |Erodes easily, |Erodes easily. 
| seepage. | piping. | | soil blowing. | soil blowing. | 
| | | | 
| Severe: |Moderate: [Deep to water |81оре, [Erodes easily, |Erodes easily. 
| seepage. | piping. | | fast intake, | soil blowing. | 
| | | soil blowing. | | 
| | | | | 
| Severe |Moderate: |Deep to water Slope, | slope, |Slope, 
| seepage, | piping. | | fast intake, | erodes easily,| erodes easily. 
| slope. | | | soil blewing. | soil blowing. | 
| | | | | 
| Severe: Severe: |Peep to water |Slope, |Slope, |B1ope, 
| depth to rock,| hard to pack. | | droughty, | depth to rock, |j erodes easily, 
| slope. | [ | slow intake. | erodes easily.| droughty. 
| | | | | | 
| Severe: | Severe: |Deep to water |Slope, |Slope, {slope, 
| seepage, | piping. | | droughty. | depth to rock,| droughty, 
| slope. | | | | soil blowing. | depth to rock. 
| | | | | | 
| | | | | | 
| severe: | Severe: |Deep to water |51оре, | 81ope, | Slope, 
| seepage, | piping. | | droughty. | depth to rock,| droughty, 
| slope. | | l | soil blowing. | depth to rock, 
| | | | | 
| Severe |Moderate: |реер to water |slope--~-----~- | Slope---------- | Slope. 
| slope | thin layer, | | | | 
| | piping. | | | | 
| | | | | | 
|Moderate: | Severe: |Percs slowly, |Wetness, [Erodes easily, |Wetness, 
| seepage. | wetness. | frost action. | percs slowly, | wetness. | erodes easily, 
| | | erodes easily.| | peres slowly. 
| | | | | 
|Moderate: | Severe: | Flooding, |Wetness, |Wetness-------- |Favorable. 
| seepage. | wetness. | frost action. | flooding. | | 
| | | | 
|Moderate: |Moderate: |Deep to water |Slope, |Erodes easily  |Erodes easily. 
| seepage, | piping. | | erodes easily. | | 
| slope. | | | | | 
| | | | | | 
| | | | | | 
| Severe: |Moderate: |Deep to water |slope, | 81ope, | slope, 
| slope. | piping. | | exodes easily.| erodes easily.| erodes easily. 
| | | | | 
| | | | | 
|Moderate: |Moderate: |Deep to water  |81lore, |Erodes easily  |Erodes easily. 
| seepage, | piping. | | erodes easily. | | 
| slope. | | | | | 
| | | | | 
|Moderate: | Severe: |Deep to water |Slope--------- |Erodes easily  |Erodes easily. 
| seepage, | piping. | | | 
| slope. | | | | | 
| | | | | | 
| | | | | | 
|Bevexe: |Moderate: |Deep to water |Slope, | Slope, | Slope, 
| slope. | piping. | | erodes easily.| erodes easily.| erodes easily. 
| | | | | 
table. 
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| 
Soil name and | Pond 
map symbol | reservoir 
| areas 
| 
| 
CsD2*, CsE2*: 
Nora------------- | severe: 
| slope. 
| 
CtD2*, CtE2*, | 
CtF*: | 
Crofton--------- | severe: 
| slope. 
Thurman--------- | Severe: 
| seepage, 
| slope. 
Ef---------------- | Severe: 
Elsmere | seepage. 
| 
| 
Eh---------------- | Severe: 
Elsmere | seepage. 
| 
Et---------------- | Moderate: 
Eltree | seepage. 
EtC--------------- | Moderate: 
Eltree | seepage, 
| slope. 
| 
Fm---------------- [Moderate: 
Fillmore | seepage. 
| 
| 
ки---------------- | Severe 
Fluvaquents | seepage. 
GaG--------------- | Severe: 
Gavins | seepage, 
| slope. 
Gf---------------- | slight~-------- 
Gibbon | 
| 
на---------------- |Moderate: 
Hobbs | seepage. 
Ho---------------- |Moderate: 
Hord | seepage. 
| 
Xf, Ig, Ih-------- | Severe: 
Inavale | seepage. 
| 
| 
Im---------------- | Severe: 
Inavale | seepage. 


| 
| 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT- Continued 


Limitations for-- | Features affecting-- 


| Embankments, 
| dikes, and 
levees 


Severe: 
piping. 


Moderate: 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping, 
wetness. 


Severe: 
seepage, 
piping, 
wetness. 


Moderate: 
piping. 


Moderate: 
piping. 


Severe: 
hard to pack, 
wetness. 


Severe: 
ponding. 


Severe: 
hard to pack, 
thin layer. 


| Severe: 
| piping, 
| wetness. 


Severe: 
piping, 
hard to pack. 


| 

| 

| 

| 

| 

| moderate: 

| thin layer, 
| piping. 

| Severe: 

| seepage, 

| piping. 

| 
| 
| 
| 


Severe: 
seepage, 
piping. 


Drainage 


Deep to water 


Deep to water 


Deep to water 


Cutbanks cave 


Cutbanks cave 


Deep to water 


Deep to water 


Percs slowly, 
frost action. 


Flooding, 


frost action. 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


| Terraces | 
and I Grassed 


| 

| diversions | waterways 
| 
| 


Irrigation 


Slope---------- |Slope, Slope, 
erodes easily.| erodes easily. 
Slope, Slope, Slope, 


erodes easily.| erodes easily. 


| 
| 
| 
| 
| | 
| | 
| | 
| | 
| | 
. | | 
| | 
Slope, | 81ope, |81оре, 
droughty. | too sandy, | droughty. 
| soil blowing. | 
| | 
Wetness, [Wetness, [Proughty. 
droughty, | too sandy, | 
fast intake. | soil blowing. | 
| | 
| | 
Wetness, |Wetness, | Droughty. 
droughty | too sandy, | 
| soil blowing. | 
| | 
| | 
Favorable------ |Erodes easily  |Erodes easily. 
| | 
| | 
Slope---------- |Erodes easily  |Erodes easily. 
| | 
| 
Wetness, Erodes easily, [ Wetness, 
percs slowly, wetness, | erodes easily, 
erodes easily.| percs slowly. | percs slowly. 
Ponding, Ponding-------- |Wetness, 
rooting depth. | rooting depth. 
Slope, Slope, |Slope, 


area reclaim, | erodes easily, 


thin layer. erodes easily.| area reclaim. 


soil blowing. soil blowing. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Wetness, Wetness-~------ | Favorable. 
flooding. 
| 
Flooding------- | Favorable------ |Favorable. 
| 
Í { 
` |Favorable------ | Favorable------ | Favorable. 
| | 
| | 
Droughty, |Тоо sandy, | Droughty. 
fast intake. | soil blowing. | 
| | 
| | 
Droughty, |Too sandy, |Droughty. 
| | 
| | 
| | 
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TABLE 15.--WATER MANAGEMENT--Continued 
| Limitations for-- | Features affecting-- 
Soil name and | Pond | Embankments, | | | Terraces | 
map symbol | reservoir | dikes, and | Drainage | zrrigation | and | Grassed 
areas | 1еуеев | | | diversions | waterways 
| | | | | | 
| | | | | 
Ke, KzB----------- | Moderate: | Severe: | Flooding, |Wetness, |Wetness-------- |Wetneas. 
Kezan | seepage. | piping, | frost action. | flooding. 
| | wetness. | | | | 
| | | | | | 
LbD--------------- | severe: | Severe: [Deep to water |slope, | slope, | slope, 
Labu | slope. | hard to pack. | | droughty, | depth to rock,| droughty, 
| | | | slow intake. | percs slowly. | depth to rock. 
| | | | | | 
горэ | | | | | | 
Labu------------- | Severe: | Severe: |Deep to water Slope, | Slope, | Slope, 
| slope. | hard to pack. | | droughty, | depth to rock,| droughty, 
| | | slow intake. | percs slowly. | depth to rock. 
| | | | | | 
Sansarc---------- | Severe: |Severe: [Deep to water |Slope, |Slope, |Slope, 
| depth to rock,| hard to pack. | | droughty, | depth to rock,| erodes easily, 
| slope. | | | slow intake. | erodes easily.| droughty. 
| | | | | 
LhC2-------------- | Moderate: |Moderate |Deep to water |Percs slowly, |Perce slowly---|Percs slowly. 
Longford | slope. | hard to pack. | | slope. | | 
| | | | | | 
LhD2-------------- | Severe: |Moderate: [Deep to water |Percs slowly, (Slope, | slope, 
Longford | slope. | hard to pack. | | slope. | percs slowly. | percs slowly. 
| | | | 
Lk---------------- | Severe: |Moderate: |Deep to water  |Favorable------ [8011 blowing---|Favoreble. 
Loretto | seepage. | piping. | | | | 
| | | | 
LkC--------------- | Severe: |Moderate: |Deep to water |Slope---------- [Soil blowing---|Favorable. 
Loretto | seepage. | piping. | | 
| | | | | 
LyF*: | | | | | | 
Lynch------------ | Severe: | Severe: [Deep to water }|81оре, |Slope, | Slope, 
| slope. | hard to pack. | | droughty, | depth to rock,| droughty, 
| | | | slow intake. | percs slowly. | depth to rock. 
| | | | | | 
Bristow---------- | Severe: | Severe: |Deep to water |81оре, | slope, |S1ope, 
| depth to rock,| hard to pack. | | droughty, | depth to rock,| erodes easily, 
| slope. | | | slow intake. | erodes easily.| droughty. 
| | | | | 
LzD*: | | | | | | 
Lynch------------ | Severe: | Severe: [Deep to water |slope, |Slope, | Slope, 
| slope. | hard to pack. | | droughty, | depth to rock,| droughty, 
| | | | slow intake. | percs slowly. | depth to rock. 
| | | | | 
Verdel----------- | Severe: | Severe: Deep to water  |Slope, | Slope, | Slope, 
| slope. | hard to pack | slow intake, | percs slowly. | percs slowly. 
| | |. peres slowly. | | 
| | | | | | 
MbF--------------- | Severe: | Severe: [Deep to water  |Slope, |Slope, | Slope, 
Mariaville | depth to rock,| piping. | | depth to rock,| depth to rock,| erodes easily, 
| slope. | | | erodes easily.| erodes easily.| depth to rock. 
| | | | 
MeB--------------- | severe: | Severe Deep to water  |Droughty------- |Тоо sandy, [Droughty. 
Meadin | seepage. | seepage. | | soil blowing. | 
| | | | 
MgF* | | | | | | 
Meadin----------- | Severe: | Severe: [Deep to water (|Slope, | Slope, |81оре, 
| seepage, | seepage. | | droughty. | too sandy, | droughty. 
| slope. | | | | soil blowing. | 
| | | | | 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- 


Soil name and 
map symbol 


MgFE*: 


O'Neill--------- 


Nora 


See footnote at end of table. 


NoE--------- 


| 

| Ропа 
| reservoir 
| 


| 
| 
| 
| Severe: 


| seepage, 
| slope. 


|Moderate: 
| seepage. 
| 
| 


|Moderate: 
| seepage, 
| slope. 


|Moderate: 
| seepage. 


| Moderate: 
| seepage, 
| slope. 


| Moderate: 
| seepage, 
| slope. 


|Moderate: 
| seepage. 
| 
| 


| Severe: 
| seepage. 


| Severe: 
| seepage. 


| Severe: 
| seepage. 


| severe: 
| seepage. 


| seepage. 


| Embankments, 
| dikes, and 


Severe: 
Seepage. 


| 

| 

| 

| 

| 

| 

| 

| 

| Moderate: 

| thin layer, 
| piping, 

| hard to pack. 
| 

| Moderate: 

| thin layer, 
| 

| 

| 

| 

| 

| 

| 

| 


piping, 
hard to pack. 


Moderate: 
thin layer, 
piping, 
hard to pack. 


thin layer, 
piping, 
hard to pack. 


Severe: 
piping. 


piping, 


seepage, 
piping, 
wetness. 


piping. 


to 


to 


to 


to water 


to water 


Deep to water 


Ponding, 
£looding, 
frost action. 


Peres slowly, 
frost action. 
Deep to water 


Deep to water 


Flooding, 
frost action, 
cutbanks cave. 


Flooding, 
frost action, 
cutbanks cave. 


Deep to water 


Features affecting-- 


| Terraces 
and 


| soil blowing. 


Slope, [Too sandy, 
droughty. | soil blowing. 
Wetness, Wetness, 
soll blowing, too sandy, 
flooding. soil blowing. 
Wetness, Wetness, 
flooding. too sandy. 


Soil blowing---|Too sandy, 


soil blowing. 


| 

| 

| 

| 

| 

| 

| 81ope, Slope, 

| droughty. too sandy, 

| soil blowing. 
| 

| Favorable------ |Erodes easily 
| | 

| | 

| | 

| | 

| Slope---------- |Brodes easily 
| | 

| | 

| | 

| | 
|Favorable------ |Erodes easily 
| 

| | 

| | 

| | 
|S1ope---------- |Erodes easily 
| 

| | 

| | 

| | 
|81оре---------- |Erodes easily 
| | 

| | 

| | 
|S1ope---------- | Slope, 

| | erodes easily. 
| 

| Ponding, | Ponding-------- 
| flooding. | 

| | 

| | 

|Wetness, |Erodes easily, 
| slow intake, | wetness. 

| percs slowly. | 

| 

| Droughty------- |Too sandy, 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
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| Grassed 


Slope, 
droughty, 
rooting depth. 


Erodes easily. 
easily. 
easily. 
easily. 


easily. 


Slope, 
erodes easily. 


Erodes easily, 
percs slowly. 


Droughty, 
rooting depth. 


Droughty, 
rooting depth. 


Favorable. 
Favorable. 


Favorable. 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 


| 
Soil name and | Pond | Embankments, | | | Terraces | 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
| areas | levees | | | diversions | _ waterways 
| | | | | | 
| | | | | 
OrC--------------- | Severe: | Severe: [Deep to water j|Slope, |Too sandy, | Favorable. 
Ortello | seepage. | seepage, | | soil blowing. | soil blowing. 
| | piping. | | | | 
| 
Qu---------------- | Severe: | Severe: |Cutbanks cave |Wetness-------- |Wetness, |Wetness. 
Orwet | seepage. | seepage, | | | too sandy. | 
| | piping, | | | | 
| | wetness. | | | | 
| | | | 
Ph---------------- | Moderate: |Moderate: [Deep to water  |Favorable------ | Favorable------ |Favorable. 
Paka | seepage, | thin layer, | | | 
| depth to rock.| piping. | | | 
| | | | 
РЬС--------------- | Moderate: |Moderate: |Deep to water |Slope---------- | Favorable------ |Favorable. 
Paka | seepage, | thin layer, | | | 
| depth to rock,| piping. i | | 
| slope. | | | | | 
| | | | | 
PhD, РҺЕ---------- | Severe: |Moderate: [Deep to water  |Slope---------- |S1ope---------- [81оре. 
Paka | slope. | thin layer, | | | 
| piping. | | | | 
| | | | | 
Pt---------------- | severe: | Severe: |Percs slowly,  |Wetness, |Wetness, | Droughty, 
Percival | seepage. | seepage, | cutbanks cave.| droughty, | too sandy. | peres slowly. 
| piping. | | slow intake. | | 
| | | | | | 
вар--------------- | severe: | Severe: [Deep to water  |Slope, |Slope, | slope, 
Redstoe | slope. | bard to pack. | | thin layer. | area reclaim, | erodes easily, 
| | | | erodes easily.| area reclaim. 
| | | | | | 
RgF*: | | | | | | 
Redstoe---------- | Severe: | severe: |Deep to water  |Slope, [81оре, [81оре, 
| в1оре. | һага to pack. | | thin layer. | area reclaim, | erodes easily, 
| | | | erodes easily.| area reclaim. 
| | | | | | 
Gaving----------- | Severe: | Severe: [Deep to water |81оре, | slope, | Slope, 
| seepage, | hard to pack, | | erodes easily,| area reclaim, | erodes easily, 
| slope. | thin layer. | | thin layer. | erodes easily.| area reclaim. 
| | | | | 
SaG--------------- | Severe: | Severe: |Deep to water  |Slope, | S1ope, | Slope, 
Sansarc | depth to rock,| hard to pack. | | droughty, | depth to rock,| erodes easily, 
| slope. | | | slow intake. | erodes easily.| droughty. 
| | | | | 
8с---------------- |Moderate: | Severe: |Ponding, | Ponding, |Erodes easily, |Wetness, 
Scott | seepage. | hard to pack, | percs slowly, | percs slowly, | ponding, | erodes easily, 
| | ponding. | frost action. | erodes easily.| percs slowly. | perce slowly. 
| | | 
Sh---------------- |Moderate; |Moderate: |Deep to water |Flooding------- | Favorable------ | Favorable. 
Shell | seepage. | piping. | | | 
| | | 
SsF2-------------- | Severe: | Severe: |Deep to water |81оре, | slope, | slope, 
Simeon | seepage, | seepage, | | droughty, | too sandy, | droughty. 
| slope. | piping. | | fast intake. | soil blowing. | 
| | | | | 
StC--------------- | Severe: | Severe: |Deep to water |51оре, [Тоо sandy, | Droughty. 
Simeon | seepage. | seepage, | | droughty, | soil blowing. | 
| piping. l | fast intake. | | 
| | | | | 
SuC--------------- | Severe: | Severe: |Deep to water  |Droughty------- |Too sandy, | Proughty. 
Simeon | seepage. | seepage, | | | soil blowing. 
| | piping. | | | 
| | | | | | 
See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 


| 
Soil name and | Pond | Embankments, | | | Terraces | 
map symbol | reservoir | dikes, and | Drainage | irrigation | and | Grassed 
| areas | levees | | | diversions | waterways 
! | | | | | 
| | | | | | 
SvF* | | | | { | 
Simeon----------- | Severe: | Severe: [Deep to water |Slope, | slope, Î slope, 
| seepage, | seepage, | | droughty, | too sandy, | droughty. 
| slope. | piping. | | fast intake. | soil blowing. | 
| | | | | 
Thurman---------- а | Severe: |Deep to water  |Slope, |Slope, | Slope, 
| seepage, | seepage, | | droughty. | too sandy, | droughty. 
| slope. | piping. | l [ soil blowing. | 
| | | | 
Sw---------------- | S1ight--------- | Severe: |Percs slowly,  |Wetness, | wetness, |Wetness, 
Solomon | | hard to pack, | flooding. | droughty, | percs slowly. | droughty, 
i | | wetness. | | slow intake. | | percs slowly. 
| | | | | 
TÉB--------------- | severe: | Severe: |Deep to water  |Droughty, |Too sandy, | Droughty. 
Thurman | seepage. | seepage, | | fast intake. | soil blowing. 
| piping. | | | | 
| | | | | | 
TÉC--------------- | Severe: | severe: |Deep to water |Slope, |Too sandy, |Droughty. 
Thurman | seepage. | seepage, | | droughty, | soil blowing. | 
| piping. | | fast intake. | | 
| 
ThB--------------- е Раа lees to water  [Droughty, lim sandy, eom 
Thurman | seepage. | seepage, | | fast intake. | soil blowing. | 
| piping. | | | | 
| | | | | | 
ThC--------------- | Severe: | severe: |реер to water |Slope, | Too sandy, | Droughty. 
Thurman | seepage. | seepage, | | droughty, | soil blowing. 
| | piping. | | fast intake. | I 
| | | | | | 
ToB--------------- | severe: | severe: |Deep to water [|Droughty------- [Too sandy, |Droughty. 
Thurman | seepage. | seepage, | | | soil blowing. | 
| piping. | | | | 
| | | | | | 
тор--------------- | Severe: | Severe: |Deep to water  |81ope, [Too sandy, | Droughty. 
Thurman | seepage. | seepage, | | droughty. | soil blowing. 
| piping. | | | | 
| | | | | | 
ToF--------------- | Severe: | Severe: |Deep to water |81оре, |81ope, |Slope, 
Thurman | seepage, | seepage, | | droughty. | too sandy, | droughty. 
| slope, | piping. | | | soil blowing. | 
| | | | 
Tr---------------- |Moderate: |Moderate: |Deep to water  |Favorable------ [Erodes easily  |Erodes easily. 
Trent | seepage. | piping. | | | 
| 
Tx---------------- |Moderate: | Slight--------- |Deep to water  |Favorable------ |Erodes easily [Erodes easily. 
Trent | seepage. | | | 
| 
UbF*-------------- | Severe: |Slight--------- |Deep to water |Slope---------- | S1ope---------- [81оре. 
Urban land | slope. | | | | 
| | 
VaD--------------- | Severe: levee: |Deep to water  |Slope, |Too sandy, | Droughty, 
Valentine | seepage. | seepage, | | droughty, | soil blowing. | rooting depth. 
| piping. | | fast intake. | | 
| | | | | 
VaE----2----------- | Severe: | Severe: |Deep to water  |Slope, | Slope, | 81оре, 
Valentine | seepage, | seepage, | | droughty, | too sandy, | droughty, 
| slope. | piping. | fast intake. | soil blowing. | rooting depth. 
Yasi iu Sas sua |Slight--------- | Severe: |Deep to water [Slow intake, [Percs slowly---|Percs slowly. 
Verdel | hard to pack. | | percs slowly. | | 
| | | 


See footnote at end of table. 


Knox County, Nebraska 


TABLE 15.--WATER MANAGEMENT--Continued 


Verdigre 


VED, VfF---------- 
Verdigre 


Verdigre 


VgD, VgF---------- 
Verdigre 


Limitations for-- 


| 
| Pond | Embankments, 
| reservoir | dikes, and 
| агеав | levees 
| | 
| 
[Woderate: | Severe 
| slope. | hard to pack. 
| 
| | 
[8еуеге: | Severe: 
| slope. | hard to pack. 
| | 
| 
|Moderate: | Severe 
| depth to rock, | hard to pack. 
| slope. 
| | 
| Severe |Severe: 
| slope | hard to pack. 
| | 
| | 
|Moderate: | Severe 
| depth to rock, | hard to pack. 
| slope | 
| 
| Severe: | Severe 
| slope. | hard to pack. 
| 


* See description of the 


Deep to 


Deep to 
to 
Deep to 
to 


Deep 


Deep to 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Deep 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Drainage 


water 


water 


water 


water 


water 


water 


Features affecting-- 


Irrigation 


Slope, 
slow intake, 
percs slowly. 


Slope, 
81ow intake, 
percs slowly. 


Slope, 
soil blowing, 
percs slowly. 


Slope, 
soil blowing, 
percs slowly. 


Slope, 


percs slowly. 


Slope, 


percs slowly. 


Terraces 
and 
diversions 


297 


Grassed 
waterways 


Percs slowly---|Percs slowly. 


Soil blowing, 
percs slowly. 


soil blowing, 
percs slowly. 


Slope, 
percs slowly. 


Percs slowly. 


Slope, 
percs slowly. 


Percs slowly---|Percs slowly. 


map unit for composition and behavior characteristics of the map unit. 


Slope, 
percs slowly. 


298 


(The symbol « means less than; » means more than. 


Soil name and 
map symbol 


AcC, 
Alcester 


Bd, BdC, 
Bazile 


Bn, Вас, 
Bazile 


BoE2, 


BoF, 


Blendon 


TABLE 16.--ENGINEERING INDEX PROPERTIES 


| | | Classification 
Depth| USDA texture | | 
| Unified | AASHTO 
| | 
Іа | | | 
| | 
0-6 |Silty clay------- [сн [А-7 
6-60|Silty clay, clay |CH [А-7 
| 0-60|Silty clay------- m m 
| | | 
0-23|Silt loam-------- |cu, CL-ML,|A-4, А-6 
ML 
23-50|silty clay loam, es ML |A-6, А-7 
| silt loam. 
|50-60|Silty clay loam, |ML, CL |A-6, А-7 
| | silt loam. 
| 0-7 |silt loam-------- |Ccb, Cb-ML |A-4, А-6 
| 7-60|Loam, silt loam, |CL-ML, CL, |А-6, А-4 
| | silty clay loam.| ML | А-7 
| PER saya ------------- |м, CL, lcu: 
| CL-ML | 
|10-60|Coarse sand, |SP, 8м, ļa-1, 
| sand, fine sand. | SP-SM | a-3 


0-15|Loamy fine sand |sM, SP-SM |A-2, 
|15-35|Silty clay loam, |CL [А-6, 
| | silt 1oam, clay | | 
| loam. 
|35-60|Sand, loamy fine |SP-SM, SP,|A-2, 
| | sand, fine sand.| SM | 


| 6-30|silty clay loam, 
| | silt loam, clay | | 
| | loam. 

|30-60|Sand, loamy fine |SP-SM, SP, |A-2, 
| | sand, fine sand.| SM | 
| 

| 


| 
| 
| 0-5 |С1ау loam-------- [cu [А-6 
| 5-26|Loam, clay loam [cr А-6, 
|26-60|Clay loam, loam [cL |A-6, 
| | 
| 0-16|Fine sandy loam  |SM [А-4 
|16-30|Fine sandy loam, |SM, SC, |A-4, 
| sandy loam. | 8с-8м | 


|30-60|Fine sandy loam, |SP-SM, SM, |A-2, 
| | 1сашу fine sand,| SC-SM | 

| | loamy sand. 

| 


| 
| 0-12|silt loam-------- 


|12-60|silit loam, very  |ML, CL, |^-4, 

| | fine sandy loam.| CL-ML | 

| 0-18|toamy fine sand |SM, SP A-2, 
A-2, 


| | fine sand, 
| | coarse sand. | 
| 


| 
|18-60|Fine sand, loamy |SP, SM | 
| 
| 
| 


А-6 


|Frag- | 


| ments 
| 3-10 
| inches 
| все 


0 
0 


0 


оо 


100 


100 
100 


100 
100 


100 


100 
100 


100 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


00 
00 


| 
85-100 | 65-100 | 50-100 | 10-45 


100 


100 
100 


| 
| 1 
E 
| 
| 
| 
| 
| 
| 100 
| 
| 
| 
| 
| 
| 
| 
| 


| 
90-100|90-100|85-95 |60-95 


| | 
90-100|85-100|30-70 | 3-15 


| | 
|95-100|80-100|75-100|65-75 
[90-100|85-100|75-100|50-85 
[90-100 | 85-100 |75-100 |50-85 


Percentage passing | 
sieve number-- 


10 40 200 
| | | | 
| | | 
| 100 |95-100[95-100| 
| 100 [|[95-100|95-100| 
| | | 
| 100 |95-100[95-100| 
| | 
| | 
| 100 |95-100|85-100| 
| | | | 
| 100 |95-100|90-100| 
| | 
[95-100|95-100|85-100| 
| | 
| | 
| 100 [90-100 | в0-100| 
| 100 [85-100 |80-100| 
| 


| 

| 100 |85-100| 5-25 
| 100 |90-100|85-95 
| 

| | | 

| 100 |50-90 | 2-15 
| | | 

| | 

| 100 |90-100|65-95 
| 100 |90-100|85-95 
| | 

| 

| too 

| 

| 


| 
[50-90 
| 
| 


|90-100|60-100|35-50 
[85-100|60-100|20-45 


| | | 
| | 
| | 
00 [90-100[70-95 
oo [85- ее -90 


| 
95-100|85-95 | 0 
95-100|85-95 | 0 
| 

| 

| 


| 
| 
|i 
| 2 
| 
| 
| 
| 
| 
| 
| 


Soil Survey 


Pct 


60-85 
60-85 


60-85 


25-40 
35-45 


«20 


Absence of an entry indicates that data were not estimated) 


|Liquid | Plas- 
| limit | ticity 


index 


15-25 


Knox County, Nebraska 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


Soil name and 
map symbol 


Bt, BtC, 
Boelus 


Brunswick 


BxE*, BxF*: 
Brunswick------- 


Coleridge 


CrC2, 
CrF, 
Crofton 


Crp2, CrE2, 


CsC2*, CaD2*, 


| | 
| Depth | 
| | 
| | 


| ха | 


USDA texture 


| 0-11|Loamy sand------- 
|11-24|Loamy fine sand, 
| | 1сашу sand, 
sand. 
|24-40|Silt loam, loam, 
silty clay loam. 
|40-60|Silt loam, loam, 
| | silty clay loan. 


| 0-6 |silty clay------- 
| 6-16|Clay------------- 
|16-60|Weathered bedrock 


| 0-6 |Fine sandy loam 


6-25|Fine sandy loam, 
| loamy very fine 
| sand, loam. 
25-35|Loamy fine sand, 
| fine sand, fine 
| sandy loam. 
| 
| 


35-60 |Weathered bedrock 


| 0-5 |Fine sandy loam 


5-16|Fine sandy loan, 
| loamy very fine 
| sand, loam, 
16-36|Loamy fine sand, 
| fine sand, fine 
| sandy loam. 
36-60|weathered bedrock 


7-21|Silty clay loam, 
| | clay loam, silt 
loam. 
|21-34|Silt loam, very 
| fine sandy loan, 
| silty clay loam. 
134-60 |Weathered bedrock 


|14-60|Clay, silty clay 


| 
| 0-21|Silt loam-------- 
|21-45|Silty clay loam 
|45-60|Silty clay loan, 
| silt loam. 


| 

| 

|Siit 1oam-------- 
-60|silt loam-------- 
| 
| 
| 


See footnote at end of table. 


Classification 


| 

| 

| Unified | AASHTO 
| 

| 


|SM, sP-SM |A-2 
|SM, sP-SM |A-2 
| | 

| | 

| CL |A-4, A-6 
| | 

| CL A-6 
| 


[cH, CL, MH|A-7 


[сь, сн [А-7 
"ME p "Ext 
| 
lem, sc, [А-4 
ML, CL | 
|sM, ML, |A-2, A-4 
| CL-ML, | 
| sc-sx | 
[8м |A-2, А-4 
| | 
| | 
| === | د‎ 
| | 
| | 
|SM, sc, |А-4 
| ML, CL | 
|SM, ML, |A-2, А-4 
| CL-ML, 
| sc-su | 
| 5м [А-2, А-4 
| | 
| | 
|| <= J --- 
| | 
|с |А-4, А-6 
[ег [А-6 
| | 
| | 
| CL | A-4, А-6 
| | 
| | 
li $E NN ==9 
| 
|CL-ML, CL,|A-4, А-6 
| w | 
[сн [А-7 
| 
|en [А-6 
[cu |А-7, А-6 
| CL |^-7, A-6 
| | 
| | 
| | 
|w, CL |А-6, А-7 
[cu [А-6, А-7 
| l 
| | 
| | 
|w, CL |A-6, А-7 
{cu [А-6, А-7 


|Frag- | Percentage passing | 
|ments | sieve number-- 

| 3-10 | | | | 

|inches| 4 | 10 | 40 200 | 

| Pet | | | | 

| | | 

0 100 | 100 |50-100]10-35 | 

0 100 | 100 ]50-100]|10-35 | 

| | | | 

| | | 

0 100 | 100 [90-100 | 80-100 | 

| | | 

0 100 | 100 [90-100 |80-100] 

| | | | 

| | | 

0 100 | 100 |95-100|90-100| 

100 | 100 | 100 |95-100| 

=== === usss d d | 

| | | | 

0 95-100|95-100|70-95 |40-55 | 

| | | | 

0 95-100|95-100|65-95 |30-65 | 

| | | | 

| | | | 

0 95-100|95-100|65-90 |20-50 | 

| | | | 

| | | | 

=== =m j| sss |= | == «| 

| | | | 

| | | | 

0 95-100|95-100|70-95 |40-55 | 

| | 

0 95-100|95-100|65-95 |30-65 | 

| | 

| | 

[20-50 | 

| | 

| | 

| | 

| | 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


| 

| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | - 
| | 
| | 
| | 
| | 
| | 
| | 
| | | | 
| o |95-100]95-100]65-90 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


| | 
| | - 
| | 
0 100 | 100 |95-100|65-100 
0 100 | 100 |95-100|80-95 
| | 
| | 
0 100 | 100 |95-100|75-95 
| | 
| | | 
--- === sees [pem de 
| | | 
0 100 | 100 | 100 [95-100 
| | | 
0 100 | 100 | 100 {95-100 
| | | 
0 100 | 100 |95-100|80-100| 
0 100 | 100 |э90-100]90-100| 
0 100 | 100 |90-100|80-100| 
| | | 
| | | | 
| | | 
0 100 | 100 |95-100|95-100| 
0 100 |95-100|95-100|95-100| 
| | | | 
| | | | 
| | | | 
0 100 | 100 1[95-100|95-100| 
0 100 |95-100|95-100|95-100] 
| 


| Liquid 


limit 


Pct 


18-35 


25-40 
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Plas- 


ticity 
index 


8-20 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| fine sandy loam | SM, SC 
| to silty clay | 
| loam. | 
| | 


| | | _ Classification  |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | |ments a кшш = sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 rt mp qo ا‎ | limit | ticity 
| | | | 6 | | 200 index 
| za | | | | Pet | | | | | Pct | 
| | | | | | | | | l | 
CsC2*, CsD2*, | | | | | | | | | | 
CsE2*: | | | | | | | | | 
Мога----------- | 0-7 [Silty clay loam [cL [А-6, А-7 | 0 | 100 | 100 |95-100|95-100| 35-50 | 12-25 
| 7-18|Silt loam, silty |CL, ML [А-6, A-7 | 0 Dei А ЛС QO. 35-50 | 11-20 
| clay 1oam. | | | | | | 
[18-60|511© loam, silty |CL, CL-ML,|A- i A-6,| 0  |95-100|95-100|95-100|85- И] 27-50 | 6-20 
| | с1ау loam. | мо | a- | | | | | 
| | | | | | | | | | 
Ctp2*, CtE2*, | | | | | | | | | | 
CtF*: | | | | | | | | 
Crofton-------- | 0-6 |Silt loam-------- [м, CL |A-6, А-7 | o | 100 | 100 |95-100|95-100| 35-50 | 10-25 
-60|Silt loam-------- [с Ja-6, А-7 | © | 100 [95-100|95-100|95-100| 32-50 | 10-25 
| | | | | | 
Thurman-------- 0-10|Fine sandy loam |8М la- | o0 | 100 | 100 |70-100|35-50 | «20 | NP 
10-60|Loamy fine sand, |SM, SP-SM |A- PRA о | 100 | 100 [90-100| 5-40 | «20 | NP 
| loamy sand. | is = | | | | | | 
E£--------------- | 0-19|Loamy fine sand |sw, SP-sM |A-2, А-3 | 0 | 100 | 100 [|70-100| 5-35 | --- | NP 
Elsmere [19-34|Loamy fine sand, |SP-SM, SM |A-2, А-3 | 0 | 100 | 100 [|60-100| 5-30 | --- | NP 
| loamy sand. | | | | | | | | 
34-60|Fine sand, sand |sP-sM, SM |A-2, А-3 | o | 100 | 100 |60-100| 5-30 | -- | NP 
| | | | | | | 
Eh--------------- | 0-18|Fine sandy loam |8М, SC-SM |А-4, А-2 | 0 | 100 | 100 |70-100|30-50 | «25 | NP-5 
Elsmere |18-40|Loamy fine sand, |SP-SM, SM |A-2, А-3 | 0 | 100 | 100 |60-100| 5-30 | --- | NP 
| loamy sand. | | | | | | | | | 
|40-60|Fine sand, sand |8Р-8М, SM |A-2, A-3 | 0 | 100 | 100 |60-100| 5-30 | --- | NP 
| | | | | | | 
Et, EtC---------- | 0-25|Silt loam-------- |CL, ML, [A-4, А-6 | 0 | 100 | 100 |85-100|65-100| 20-40 | 3-15 
Eltree | | CL-ML | | | | | | 
|25-42|silt loam, very |CL, CL-ML |A-4, A-6 | 0 | 100 |95-100|85-100|85-100| 25-40 | 5-20 
| | fine sandy loan, | | | | | | I 
| loam. | | | | | | | 
|42-60|Silt loam, loam, |CL |A-4, A-6,| 0 | 100 |95-100|90-100|65-100| 25-45 | 7-22 
| | silty clay loan. | | А-7-6 | | | | | | 
| | | | | | | | | 
Fm--------------- | 0-15|Silt loam-------- |ML, CL, |A-4, A-6 | 0 | 100 | 100 | 100 |95-100| 20-40 | 2-20 
Fillmore | | CL-ML | | | | | | 
[15-60|Silty clay, clay |CH, CL [А-7 | o | 100 | 100 | 100 |95-100| 40-75 | 20-45 
| | | | | | | | 
Fu--------------- | 0-60|silt loam-------- cL, си-м |a-4, A-6 | © | 100 | 100 |85-100|60-95 | 25-35 | 5-15 
Fluvaquents | | | | | | ! | | | | 
GaG-------------- | 9-3 |Silt loam-------- |ML, MH, [А-7 | o | 100 | 100 |90-100|85-100| 40-55 | 15-25 
Gavins | | eu, CE | | | | | | | 
| 3-12|silt loam, loam, |ML, MH |А-7 | o [100 [|95-100|90-100|75-100| 40-60 | 10-28 
| | silty clay loam. | | | | | | | | 
[12-60|Weathered bedrock| --- | = | --- | --- | --- de | —- | د‎ | --- 
| | | | | | | | 
G£--------------- | 0-12[8116 loam-------- |м, с, [А-4 | o | 100 | 100 |85-100|70-90 | 20-30 | 2-10 
Gibbon | | | cr-un | | | | | | | 
|12-23|Silty clay loam |CL [А-7 | o | 100 | 100 [95-100|85-95 | 40-45 | 20-25 
|23-60|Stratified very |ML, CL-ML,|A-4, А-6 | 0 | 100 | 100 [75-95 |35-95 | 15-35 | NP-15 
| | | | | | | 
| | | | | | | 
| | | | | | | 
| | | | | | | 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| clay loam. | | 


See footnote at end of table. 


| | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | [ments | sieve number-- [Liquid | Plas- 
map symbol | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | [їпсһев| 4 | 10 | 40 | 200 | | index 
| m |] | | | все | | | | | Pet | 
| | | | | | | 
на--------------- | 0-7 |siit loam-------- CL, CL-Mb |A-4, А-6 | 0 | 100 | 100 |95-100|85-100{ 25-40 | 5-20 
Hobbs |7 -35|Stzatified silt |CL, CL-ML |A-4, A-6 | 0 | 100 | 100 |95-100]85-100] 25-40 | 5-20 
| | loam. | | | | | 
|35-60|Silt loam, silty |CL, CL-ML,|A-4, А-6,| 0 | 100 | 100 |95-100|80-100| 25-55 | 5-25 
| | clay loam, very | MH | А-7 | | | | | | | 
| | fine sandy iua | | | | | | | 
Ho--------------- | 0-17 |8116 loam-------- |CL, ML, |A-4, A-6 | 0 | 100 | 100 [95-100|85-100| 20-35 | 3-18 
Hord | | сь-мь | | | | | | | | 
|17-46|Silt loam, silty |CL Ja-6, А-4 | 0 | 100 | 100 [98-100|85-100| 25-40 | 8-23 
| | clay loam, loam. | | | | | | 
|46-60|Silt loam, very |CL, CL-ML |A-6, А-4 | 0 | 100 | 100 | 100 |85-100| 25-40 | 6-21 
| | fine sandy loan, | | | | | | | | 
| silty clay loam. | | | | | | | 
If--------------- | 0-5 |Fine sand-------- |sM, БР-8М, |А-2, A-3 | 0 | 100 [90-100|65-85 | 5-30 | «25 | NP-5 
Inavale | | sc-sM | | | [ | | | | 
| 5-14|Fine sand, loamy |SP-SM, SM,|A-2, А-3 | 0 | 100 |90-100|/65-85 | 5-30 | <25 | NP-5 
| fine sand, loamy| SC-SM [ | | | | | | | 
| sand. | | | | | | | 
|14-60|Fine sand, loamy |SP-SM, SM,|A-2, А-3 | 0 | 100 | 100 |70-90 | 5-30 | «25 | NP-5 
| fine sand, loamy| SC-SM | | | | | | | | 
| sand. | | | | | | | 
| | | | | | | 
Ig--------------- | 9-7 |Fine sand-------- lem, SP-SM,|A-2, A-3 | 0 | 100 [|90-100|65-85 | 5-30 | «25 | NP-5 
Inavale | SC-SM | | | | | | 
| 7-23|Fine sand, loamy |SP-SM, SM,|A-2, А-3 | 0 | 100 [90-100|65-85 | 5-30 | «25 | NP-5 
| | fine sand, loamy| SC-SM | | [ | | | | 
| | sand. | | | | | | | 
|23-60|Fine sand, loamy |SP-SM, SM,|A-2, А-3 | 0 | 100 | 100 |70-90 | 5-30 | «25 | NP-5 
| | fine sand, loamy| SC-SM | | | | | | | | 
| | sand. | | | | | | | | 
| | | | | | | | 
Ih--------------- | 0-11|Loamy fine sand |3М, SP-SM,|A-2, А-3 | 0 | 100 | 100 [85-95 | 5-35 | «25 | NP-5 
Inavale | SC-SM | | | | | | | l 
|11-17|Fine sand, loamy |SP-SM, SM,|A-2, А-3 | 0 | 100 |90-100|65-85 | 5-30 | «25 | NP-5 
| | fine sand, loamy| 8С-5М | | | | | [ | ] 
| | вапа. | | | | | | | 
|17-60|Fine sand, loamy |SP-SM, SM,|A-2, А-3 | 0 | 100 | 100 |70-90 | 5-30 | «25 | NP-5 
| | fine sand, loamy| SC-SM | | ] | | | | | 
| | sand. | | | | | | | 
| | | | | | | | 
Im--------------- | 0-i8|[Fine sandy loam  |ML, CL-ML, |А-4 | ° | 100 |95-100/65-85 |35-55 | «20 | NP-5 
Inavale | | SM, Sc-sM| | | | | | | | 
|18-42|Ріпе sand, loamy |SP-SM, SM,|A-2, А-3 | 0 | 100 |90-100|/65-85 | 5-30 | «20 | NP-5 
| | fine sand, loamy| SC-SM | | | | | | [ | 
| | sand. | | | | | | | 
|42-60|Fine sand, loamy |SP-SM, SM,|A-2, А-3 | 0 | 100 | 100 [70-90 | 5-30 | «20 | NP-5 
| | fine sand, loamy| SC-SM | | | | | | | 
| | sand. | | | | | | | | | 
| | | | | | | | | | 
Ке--------------- | 0-10|silt loam-------- [мь, CL, |A-4, А-6 | 0 | 100 | 100 |95-100|70-90 | 20-35 | 2-12 
Kezan CL-ML | | | | | | | | 
[10-60|Silt loam, silty |CL, CL-ML |A-4, А-6 | 0 | 100 | 100 [95-100|80-95 | 20-40 | 4-20 
E ШЕ ee AU 
KzB-------------- | 0-12|Silt loam-------- |ML, CL, |A-4, A-6 | o | 100 | 100 [95-100|70-90 | 20-35 | 2-12 
Kezan CL-ML | | | | | | | | 
| 0 | 100 | 100 |95-100]80-95 | 20-40 | 4-20 
| | | | | | | 
| | | | | | | 


| 
]12-so|silt loam, silty |CL, CL-ML |A-4, A-6 
| 
| 


302 Soil Survey 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| 
AES NN: 

-— ede 
| | | 


| 
| 
| | loam, silty clay| 
| | loam, silt loan. | 
| --- 
| 


12-60|Weathered bedrock| --- 


| | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | [ments SS sieve € |uiquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 e. U Ph. 49. | limit | ticity 
| | | ا‎ | index 
| mn | | | | Pet | | | Pct | 
| | | | | | | | | 
LbD-------------- | 0-6 [Silty clay------- |CH, мн |A-7 | 0 | 100 [|95-100|90-100|85-100| 50-85 | 20-50 
Labu | 6-35|silty clay, clay |CH, MH [А-7 | 0 | 100 [355 100|90- 100[85-100|] 50-85 | 20-50 
| 35-60 |Weathered bedrock| --- | --- | --- | — [de --- -- | --- | --- 
| | | | | | | | | 
LeF*: | | | | | | | | | 
Labu------------ | 0-4 |Silty clay------- |cH, MH [А-7 | o | 100 |95-100[90-100|85-100] 50-85 | 20-50 
| 4-34|Silty clay, clay |CH, MH [А-7 | o | 100 |95-100|90-100|85-100| 50-85 | 20-50 
| 34-60 |weathered bedrock | --- | --- | --- | --- | --- | --- --- --- | -- 
| | | | | | | | 
Sansarc--------- | 0-4 [Silty clay-------|CH, MH |A-7 | 0 | 100 [95-100|90-100|75-100| 60-90 | 25-55 
| 4-18 |С1ау------------- |cB, MH |А-7 | 0 |95-100|95-100|95-100|85-100| 60-90 | 25-55 
|18-60|Weathered bedrock|CH, MH |a-7 | o | 100 [95-100|90-100|85-100| 50-90 | 20-55 
| | | | | | | 
LhC2, LhD2------- | 0-6 |Silty clay loam |cL |a-7 | 0 | 100 [95-100|90-100[85-95 | 45-50 | 25-30 
Longford | 6-28|Silty clay loam, |CH |A-7-6 | 0 | 100 [95-100[90-100|75-95 | 50-60 | 30-40 
| | silty clay, clay| | | | | | | 
| | loam. | | | | | | 
|28-60|Clay loam, silty |CL ЇА-6, | 0 | 100 |95-100|85-100|70-95 | 35-50 | 15-30 
| | clay loam, loam.| | А-7-6 | | | | | 
| | | | | | | | | | 
Lk, LkC---------- | 0-10|Fine sandy loam |sm, SC-SM |A-2, А-4 | 0 | 100 | 100 |70-100|20-40 | «25 | NP-5 
Loretto |10-30|Loam, silt loam, |CL |A-6, A-7 | 0 | 100 | 100 |85-100|80-100| 30-45 | 11-25 
| silty clay loam. | | | | | | | 
|30-60!Loam, silt loam, |С |A-6, A-7,| 0 | 100 | 100 |80-100|80-100| 30-47 | 8-25 
| | silty clay loam. | | А-4 | | | | 
| | | | | | | | | | | 
LyF*: | | | | | | | 
Lynch----------- | 0-5 |siity clay------- [сн [А-7 | 0 100 | 100 |95-100]90-95 | 50-70 | 25-40 
| 5-35|Silty clay, clay |CH, MH [А-7 | o 100 | 100 |95- 100/75- 100| 50-70 | 25-35 
|35-60|Weathered bedrock | --- | --- | --- --- | --- |- | --- | --- | --- 
| | | | | | 
Bristow--------- | 0-7 |Siity clay------- |cH, CL, MH|A-7 | 0 | 100 | 100 [|95-100|90-100| 45-65 | 25-40 
| 7-16|ciay------------- |cu, сн [А-7 | 0 | 100 | 100 | 100 |95-100| 45-65 | 25-45 
| 16-60 |Waathered bedrock| --- | --- | --- | — | === |- | --- | — | --- 
| | | | | | | | | | 
LzD*: | | | | | | | | 
Lynch----------- | 0-5 |Silty clay------- [сн [А-7 | ° 100 | 100 |95-100|90-95 | 50-70 | 25-40 
| 5-35|Silty clay, clay |CH, ME {А-7 | 0 | 100 | 100 |95-100|75-100| 50-70 | 25-35 
|35-60|Weathered bedrock | --- [ --- | --- | --- | --- --- --- | --- | -- 
| | | | | | | | 
Verdel---------- | 0-15|Silty clay------- |сн [А-7 | 0 | 100 |95-100|95-100|85-100| 50-70 | 27-45 
|15-60|silty clay, clay |СН [А-7 | o | 100 [95-100|95-100|85-100| 50-70 | 27-45 
| | | | | | 
МЬЕ-------------- | 0-6 |Very fine sandy |CL-ML, CL |A-4, А-6 | 0 |95-100|95-100|85-100|50-95 | 20-35 | 5-15 
Mariaville | loam. | | | | | | | 
6-i2|very fine sandy  |CL-ML, CL |A-6, А-4 | 0 [95-100|95-100|85-100|50-95 | 20-45 | 5-25 
| | | | | 
| | | | | 
| | | | | 
| | | | | 


See footnote at end of table. 


Knox County, Nebraska 303 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | |ments | sieve number-- |uiquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | | |inches| 4 | 10 | 40 | 200 | | index 
| zm | | | | Pct | | | | | Pet | 
| | | | | | | | | 
MeB-------------- | 0-9 |8апау loam------- [SM, ML, |А-2, А-4 | 0 [85-100[75-95 |45-80 |25-55 | «20 | NP-5 
Meadin | | | си-м, | | | | | | | | 
| | | ас-ам | | | | | | | | 
| 9-13|Sandy loam, very |SM, SP-SM,|A-3, А-2 | 0 [50-90 [50-90 |50-65 | 5-35 | --- | NP 
| | gravelly loamy | GM, GP-GM| | | | | | | | 
| | sand, gravelly | | | | | | | | | 
| | sandy loam. | | | | | | | | | 
[13-60|Gravelly coarse |SP-SM, SP, |А-1 | о [40-80 [30-70 [15-50 | 1-10 | --- | н> 
| | sand, very | ӨР-ӨМ, GP| | | | | | | | 
| | gravelly coarse | | | | | | | | | 
| | sand, gravelly | | | | | | | | | 
| | sand. | | | | | | | | | 
| | | | | | | | | | | 
MgF*: | | | | | | | | | | 
Meadin---------- | 0-7 [Sandy loam------- |SM, ML, [А-2, А-6 | 0  |85-100|]75-95 |45-80 |25-55 | «20 | NP-5 
| | | сим, | | | | | | | | 
| | | sc-sm | | | | | | | | 
| 7-12|8апау loam, very |SM, SP-SM,|A-3, А-2 | 0 [50-90 |50-90 |50-65 | 5-35 | --- | NP 
| | gravelly loamy | GM, GP-GM| | | | | | | | 
| | sand, gravelly | | | | | | | | | 
| | sandy loam. | | | | | | | | 
[12-60|Gravelly coarse  |SP-SM, SP, |A-1 | o [40-80 |30-70 |15-50 | 1-10 | --- | Ne 
| | sand, very | GP-GM, GP| | | | | | | | 
| | gravelly coarse | | | | | | | | | 
| | sand, gravelly | | | | | | | | | 
| | sand. | | | | | | | | | 
| | | | | | | | | | | 
O'Neill--------- | 0-9 [Sandy 1oam------- |SM, ML, [А-4 | 0 [95-100|95-100|70-85 |35-55 | «25 | NP-10 
| | | CL, SC-sM| | | | | | | 
| 9-24|Fine sandy loam, |SC, SC-SM |A-2, А-4 | 0 |95-100|95-100|60-75 |30-50 | «30 | 4-10 
| | sandy loam. | | | | 
|24-60|Stratified sand |8Р, SP-SM |A-1, A-2,| 0 |70-100]50-90 |25-60 | 0-5 | --- | NP 
| | to gravelly | | А-3 | | | | | | | 
| | вапа. | | | | | | | | | 
| | | | | | | | | | 
Mm, MmC---------- | 0-7 |Loam------~------- [мі, CL [А-4, A-6 | 0 | 100 | 100 [ай-йе 7А -90 | 30-40 | 10-20 
Moody | 7-42|Silty clay loam |CL, CH |A-6, А-7 | 0 | 100 | 100 |95-100|95-100| 32-55 | 11-30 
|42-60|silt loam-------- |CL, CL-ML,|A-4, A-6,| 0 | 100 | 100 |95-100|85-100| 20-50 | 5-20 
ied MEE ле ME US | 
Mo, MoC---------- | 0-7 |Silty clay loam |CL |AÀ-6, A-7 | 0 | 100 | 100 |95-100|95-100| 35-50 | 13-25 
Moody | 7-48|Silty clay loam |CL, CH [А-6, A-7 | o | 100 | 100 [|95-100|95-100| 32-55 | 11-30 
[48-60|Silt loam-------- |cL, CL-ML,|A-4, A-6,| 0 | 100 | 100 |95-100|85-100| 20-50 | 5-20 
o^ qe ds dise d | 
NoC, NoD, NoE----| 0-11|Silty clay loam [cu |A-6, А-7 | 0 | 100 | 100 |95-100/95-100| 35-50 | 12-25 
Nora |11-22|Siit loam, silty |CL, ML [А-6, А-7 | 0 [95-100|95-100|95-100|85-100| 35-50 | 11-20 
| clay loam. | | | | 
|22-60|Silt loam, silty |CL, CL-ML,|A-4, A-6,| 0 | 95-100] 95-100]95-100/85-100] 27-50 | 6-20 
| clay loam. | ML | А-7 | | | | | | 
Qb--------------- | 0-10|silt loam-------- |CL, CL-ML |A-4, А-6 | 0 | 100 | 100 [955-100|85-100| 20-35 | 7-20 
Obert |10-40|Silty clay loam, |CL, CH, ja-4, a-6,| 0 | 100 | 100 [|95-100|85-100| 20-55 | 7-35 
| silt loam. | CL-cH | А-7 | | | [ | 
40-60|Silty clay loam, |CL, CL-ML |A-4, А-6 | 0 | 100 | 100 |80-100|75-95 | 25-45 | 7-35 
| | | | 
| | | | 


| 
| 
| | silt loam, loan. | | 
| 


See footnote at end of table. 


304 Soil Survey 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquia | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | | |inches| 4 | | 200 index 
| ха | | | | Pet | | | | | Pet | 
| | | | | | | | | | 
Od--------------- | 0-10|Silty clay------- [сн [А-7 | o | 100 | 100 [|95-100|95-100| 60-85 | 40-60 
Onawa |10-25|Silty clay, clay |CH |A-7 | 9 | 100 | 100 |95-100|95-100| 60-85 | 40-60 
|25-60|silt loam, very |CL, CL-ML |A-4, А-6 | 0 | 100 | 100 [95-100|85-100| 25-40 | 5-20 
| | fine sandy loam, | | | | | | | | | 
| | loam. | | | | | | | | 
| | | | | | | | | | 
Oe, OeC---------- | 0-9 |Sandy loam------- |8м, ML, |A-4 | 0 [95-100|95-100|70-85 |35-55 | «25 | NP-10 
O'Neill | | | cL, sc-su| | | | | | | 
| 9-23|Fine sandy loam, |SC, SC-SM [А-2, А-4 | 0 |95-100|95-100|60-75 |30-50 | «30 | 4-10 
| | sandy loam. | | | | | | 
|23-60|Stratified sand |8Р, SP-SM |А-1, A-2,| 0 [70-100|50-90 |25-60 | 0-5 | --- | NP 
| | to gravelly | | А-3 | | | | | | | 
| | sand. | | | | | | | | | 
| | | | | | | | | 
Og--------------- | 0-18|Fine sandy loam |ML, |A-2, A-4 | 0 |95-100|95-100|70-98 |30-90 | 20-35 | NP-10 
Ord |18-23|Fine sandy loam, |SM, "s [А-2,‚ А-4 | 0 |95-100|95-100|70-100|30-85 | 20-35 | NP-10 
| | loamy fine sand, | | | | | | | 
| | sandy loam. | | | | | | | | 
|23-60|Stratified sand |SM, SP- -SM,|A-2, А-3 | 0 |95-100|95-100|50-100| 5-30 | «20 | NP-5 
| | to loamy fine | sc-sM | | | | | | 
| | sand. | | | | | | | | | 
| | | | | | | | | 
Oh--------------- | 0-14|Loam------------- | ML, [А-4 | ° | 100 | 100 |95-100|95-100| 25-35 | 2-8 
Ord |14-24|Fine sandy loam, |SM, ML |A-2, a-a | 0 [95-100 |95-100|70-100|30-85 | 20-35 | NP-10 
| | loamy fine sand, | | | | | | 
| | sandy loam. | | | | | | | 
|24-60|Stratified sand |SM, SP-SM,|A-2, А-3 | 0 [95-100|95-100|50-100| 5-30 | «20 | NP-5 
| | to loamy fine | sc-smu | | | | | | 
| | sand. | | | | | | | | | 
| | | | | | | | | | 
Or, OrC---------- | 0-14|Fine sandy loam |SM, [А-4 | o | 100 | 100 |70-95 |40-55 | «20 | NP 
Ortello [14-40|Fine sandy loam, | sm, |A-4 | 0 | 100 | 100 [70-95 |40-55 | «20 | NP 
| sandy loam. | | | | | | | | | 
|40-60|Fine sand, loamy |SP-SM, SM |A-3, А-2 | 0 | 100 | 100 [50-70 | 5-35 | --- | кР 
| | fine sand, loamy| | | | | | | | | 
| | sand. | | | | | | | | | 
| | | | | | | | | 
Qu--------------- | 0-19|noam------------- [wL, CL, [А-4, А-6 | 0 [95-100|95-100|85-95 |60-90 | 22-35 | 3-15 
Orwet | | CL-ML | | | | | | l | 
[19-25|Loamy sand, fine |SM [А-2 | 0 [95-100195-100|51-85 [15-30 | --- | NP 
| | sandy loam, | | | | | | | | | 
| | вапа. | | | | | | | | | 
|25-60|Sand, loamy fine |SP-SM, SM [А-3, А-2 | 0 [95-100195-100|51-70 | 5-15 | --- | NP 
| | sand, loamy | | | | | | | | 
| | sand. | | | | | | | | | 
| | | | | | | | | | | 
Ph, PhC, PhD, | | | | | | | | | | 
РҺЕ------------- | 0-7 |Loam------------- |с |a-4, А-6 | 0 | 100 | 100 |95-100|65-100| 20-35 | 8-18 
Paka | 7-25|Silty clay loam, |CL |a-6 | 0 | 100 | 100 |95-100|80-95 | 30-40 | 15-25 
| | clay loam, silt | | | | | | | | 
| loam. | | | | | | | | | 
|25-54 |3116 loam, very |cCL |A-4, A-6 | 0 | 100 | 100 |95-100|75-95 | 25-40 | 8-20 
| | fine sandy loam, | | | | | | | | | 
| | silty clay loam.| | | | | | | | | 
|54-60|Weathered bedrock | --- | --- | --- | --- | --- |- |— | — | --- 
| | | | | | | | 
Pt--------------- | 0-8 [silty clay------- |сн [А-7 | 0 | 100 | 100 |95-100|95-100| 60-85 | 35-60 
Percival 8-21|Silty clay, clay |CH |А-7 | o | 100 | 100 |95-100|95-100| 60-85 | 35-60 
21-60|Stratified fine |3М, SC-SM, |A-2 | 0 | 100 | 100 |80-95 |12-30 | «20 | NP-5 
| | | | | | 
| | | | | | 
| | | | | | 


| 
| 
| | sand to loamy | SP-SM 
| | fine sand. | 
| | | 


See footnote at end of table. 


Knox County, Nebraska 305 
TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
| | | Classification  |Frag- | Percentage passing | 
Soil name and |Depth| USDA texture | | |ments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | | |inches| 4 | 10 | 40 | 200 | | index 
| Іа | | | | Pet. | | | | | Pet | 
| | | | | | | 
RdD-------------- | 0-10|silt loam-------- |ML, MH ja-6, A-7 | 0 | 100 [95-100|90-100|85-100| 35-55 | 10-20 
Redstoe |10-31|Silt loam, silty |мі, MH [А-7 | 0 | 100 | 100 |95-100|85-100| 40-55 | 10-20 
| clay loam. | | | | | | 
|31-60|Weathered bedrock| --- | --- | --- | === |- J === | --- | --- | -- 
l | | | | | | | 
RgF*: | | | | | | | | 
Redstoe--------- | 0-10|Silt loam-------- |ML, мн |A-6, a-7 | 0 | 100 |55-100|90-100|85-100| 35-55 | 10-20 
|10-31|Silt loam, silty |ML, MH |A-7 | o | 100 | 100 d 100|85-100| 40-55 | 10-20 
| | clay loam. | | | | | | 
|31-60|Weathered bedrock | --- | --- | --- | — | --- m | --- | — | --- 
| | | | | | | | | 
Gaving---------- | 0-4 |Silt 1oam-------- [wL, мн, [А-7 | 0 | 100 | 100 |90-100|85-100] 40-55 | 15-25 
| | cL, сн | | | | | | | | 
| 4-14|Silt loam, loam, |ML, MH [А-7 | o | 100 [95-100|90-100|75-100| 40-60 | 10-28 
| | silty clay loam.| | | | [ | | 
|14-60|weathered bedrock| --- | — | --- | --- |--- |^ [--- | — | --- 
| | | | | | | | 
SaG-------------- | 0-4 [silty clay------- |cH, MH [А-7 | 0 | 100 |95- TN 100|75-100| 60-90 | 25-55 
Sansarc | 4-18|clay------------- |сн, мн |А-7 | o |95-100|95-100|95-100|85-100| 60-90 | 25-55 
[18-60|Weathered bedrock|CH, мн [А-7 | 0 | 100 |95-100|90-100]85-100| 50-90 | 20-55 
| | | | | | | | 
Sc--------------- | 0-9 [silt 1oam-------- Mb, CL, |A-4, A-6,| 0 | 100 | 100 | 100 |95-100| 20-45 | 2-20 
Scott | си-мь | А-7 | | | | | 
| 9-55|Silty clay, clay [CH, CL [А-7 | 0 | 100 | 100 | 100 |95-100| 41-75 | 20-45 
|55-60|Silty clay loam |cr, cH |A-7, А-6 | 0 | 100 | 100 | 100 ][955-100| 35-60 | 20-40 
| | | | | | 
Sh--------------- | 0-24|Silt loam-------- |cu, CL-ML |a-4, А-6 | 0 | 100 | 100 |95-100{/90-100| 25-40 | 6-18 
Shell |24-33|Silt loam, silty |CL [А-6 | o | 100 | 100 [55-100|90-100| 25-40 | 10-25 
| clay loam, loam. | | | | | | | | 
|33-60|silt loam, loam, |CL |a-6 | 9 | 100 | 100 ]95-100|90-100| 25-40 | 10-25 
| | silty clay loam. | | | | | | | | | 
| | | | | | 
SsF2------------- | 0-5 |Sand------------- |5М, sP-sM |А-2, A-3 | 0 |95-100|50-100|51-55 | 5-20 | «20 | NP 
Simeon | 5-60|Sand, coarse |SP, sP-sM,|a-1, A-2,| 0 |90-100|80-100|35-95 | 0-30 | --- | NP 
| | sand, loamy SM | А-3 | | | | | 
| | sand. | | | | | | | | | 
| | | | | | | 
5ЕС-------------- | 0-9 [Loamy sand------- |SM, sP-SM |A-2, A-3 | 0 |95-100|90-100|51-95 | 5-35 | «20 | NP 
Simeon | 9-60|Sand, coarse |32, sP-sM,|a-1, A-2,| 0 |90-100|80-100|35-95 | 0-30 | --- | NP 
| | sand, loamy | зм | А-3 | | | | | | | 
PNE ees EM КО Sus 
Suc-------------- | 0-9 |Sandy loam------- | sm |A-2, А-4 | 0 |95-100|90-100|60-85 |30-40 | «20 | NP-4 
Simeon | 9-60|Sand, coarse |SP, SP-SM,|A-1, A-2,| 0 |90-100|80-100|35-55 | 0-30 | --- | NP 
| | sand, loamy | 8м | А-3 | | | [ | 
| | sand. | | | | | | | | 
| | | | | | | | | | | 
SvF*: | | | | | | | | 
Simeon---------- | 0-7 [Loamy sand------- |SM, sP-SM |A-2, a-3 | 0 |95-100|90-100|51-95 | 5-35 | «20 | NP 
| 7-60|8апа, coarse |se, SP-SM,|A-1, A-2,| 0 [90-100|80-100|35-95 | 0-30 | --- | NP 
| | sand, loamy | 8м | А-3 | | | | | 
| | вапа. | | | | | | | | | 
| | | | | | | | | | 
Thurman--------- | 0-15|Fine sandy loam |5М [А-4 | 0 | 100 | 100 |70-100]35-50 | «20 | NP 
|15-30|Loamy fine sand, |SM, SP-SM |A-2, A-3,| 0 | 100 | 100 |90-100| 5-60 | «20 | Ne 
| | loamy sand. | А-4 | | | | | | | 
|30-60|Fine sand, sand, |SP-SM, SM |A-3, А-2 | 0 | 100 | 100 [50-95 | 5-35 | --- | NP 
| very fine sand. | | | | | l | | | 
| | | | | | 
Sw--------------- | 0-20|Silty clay------- | cr |A-7 | 0 | 100 | 100 [90-100|75-95 | 55-70 | 35-45 
Solomon |20-60|Siitvy clay, clay |сн |A-7 | 0 | 100 | 100 |90-100|75-95 | 55-70 | 35-45 
| | | | | | 


See footnote 


at end of table. 


306 Soil Survey 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


[56-60|Weathered bedrock| - 


| | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | [ments | sieve 1 [Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | limit | ticity 
| | | inches | | | 40 200 index 
| m | | | | Pet | | | | | | 
| | | | | | | | 
TEB, ТЁС--------- | 0-14|Fine saná-------- |sP-sM, SM [A-3, А-2 | 0 | 100 | 100 |50-95 | 5-35 | --- | NP 
Thurman |14-60|Fine sand, sand, |SP-SM, SM [А-3, А-2 | 0 | 100 | 100 |50-95 | 5-35 | --- | NP 
| very fine sand. | | | | l | | | | 
ThB, ThC--------- | 0-14|Loamy fine sand |sm, SP-SM |A-2, A-3,| 0 | 100 | 100 190-100| 5-40 | «20 | MNP 
Thurman | | | | А-4 | | | | | | 
|14-60|Fine sand, sand, |SP-SM, SM |A-3, А-2 | 0 | 100 | 100 [50-95 | 5-35 | --- | NP 
| very fine sand. | | | | | | | | 
| | | | | | | | | 
Тов, ToD, ToF----| 0-16|Fine sandy loam | 8M [А-4 | o | 100 | 100 [|70-100|35-50 | <20 | Ne 
Thurman |16-34|noamy fine sand, |SM, SP-SM |A-2, a-3,| 0 | 100 | 100 |90-100| 5-40 | «20 | NP 
| loamy sand. | | А-4 | | | | | | 
[34-60|Fine sand, sand, |SP-SM, SM |A-3, А-2 | 0 | 100 | 100 |50-95 | 5-35 | --- | NP 
| | very fine sand. | | | | | | | | | 
Tr--------------- | 0-20|silt loam-------- |с [А-6, А-4 | 0 | 100 | 100 |90-100]80-100| 30-40 | 8-18 
Trent [20-54|Silty clay loam |CL, CH |A-6, А-7 | 0 | 100 [|55-100|90-100|80-100| 35-55 | 15-30 
[54-60|Silt loam, silty [CL |A-6, А-7,| 0 | 100 ]|90-100|85-100|70-100| 30-50 | 8-25 
| | с1ау loam. | | A-4 | | | | 
Tx--------------- | 0-17|Silt loam-------- |cL, ML |A-4, a-6,| 0 | 100 | 100 |90-100|85-100| 30-45 | 5-20 
Trent | | | А-7 | | | | | | 
|17-38|silty clay loam |CL, CH la-6, A-7 | 0 | 100 | 100 [90-100|85-100| 35-55 | 11-30 
|38-60 |8115 loam, silty |CL, ML [А-6, А-7 | 0 | 100 |95-100/90-100/70-100| 35-50 | 10-25 
| | clay loam. | | | | | | | | | 
| | | | | | | | | 
UbF*------------- | 0-60|Variable--------- | --- | --- | --- | --- | === de | --- | --- | --- 
Urban land | | | | | | | \ | | | 
VaD, VaE--------- | 0-6 |Fine sand-------- |SM, SP-SM,|A-2, A-3 | 0 | 100 | 100 |70-100| 2-25 | --- | NP 
Valentine | | sP | | | | | | ] 
| 6-60|ғіпе sand, sand |8М, SP-SM,|A-2, А-3 | 0 | 100 | 100 |70-100| 2-25 | --- | NP 
| | | sP | | | | | | | 
| | | | | | | | 
Ve, VeC, VeD----- | 0-16|Silty clay------- |сн [А-7 | o | 100 |95-100|95-100]85-100| 50-70 | 27-45 
Verdel |16-60|Silty clay, clay |CH [А-7 | o | 100 [95-100|95-100|85-100| 50-70 | 27-45 
| | | | 
v£c, VED, V£F----| 0-15|Fine sandy loam (ML, SM, [А-4 | 0 | 100 | 100 [85-95 |40-55 | 15-30 | NP-7 
Verdigre | | | сь-м, | | | | | | | | 
| | sc-su | | | | | | | | 
|15-20|noam, clay loam, (CL [a-6, А-7 | 0 | 100 | 100 [90-100| --- | 35-50 | 15-30 
| | silty clay loam.| | | | | | | | | 
[20-36|Clay, silty clay |CH [А-7 | o [95-100|95-100|90-100|85-100| 55-80 | 35-50 
|36-54|Clay, silty clay |CH [А-7 | 0 [80- 109/757 100|60-100|60-100| 55-80 | 35-50 
|54-60|Weathered bedrock | --- | --- | --- |- | --- --- --- | د‎ | -- 
| | | | | 
час, уар, VgF----| 0-10|Loam------------- |ML, CL lnc A-6 | 0 | 20 | 100 |85-100|60-95 | 25-40 | 3-15 
Verdigre [10-25 |оат, clay loam, |CL [А-6, A-7 | 0 |1 | 100 |90-100| --- | 35-50 | 15-30 
| silty clay loam. | | | | | | | | 
|25-42|Clay, silty clay |CH |А-7 | o0 [35-100|95-100|90-100|85-100| 55-80 | 35-50 
|42-56|Clay, silty clay [em |А-7 | 0 |80-100|75-100|60-100|60-100| 55-80 | 35-50 
| | - | | 
| | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Knox County, Nebraska 


(The symbol « means less than; » means more than. 


profile. 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries under "Erosion factors--T" apply to the entire 
Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated) 


| 
[Available | 


| | 
[Sallnity| Shrink- 


| Erosion|Wind 
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| | | | 
Soil name апа |Depth/Clay | Moist | Permea- Soil | £actors|erodi-|Organic 
map symbol | | | bulk | bility | water |reaction| | swell | | |bility| matter 
| | | density | [capacity | | |potential | к T |group | 
| In | Pet g/cc | In/hr | In/in | pH  |mmhos/cm| | | | | Pct 
| | | | | | | | 
Aa--------------- | 0-6 |40-60|1.35-1.40| «0.2 [0.11-0.13|7.4-8.4 | «2 |High------ jo.28| 5 | 4 | 2-3 
Albaton | 6 -60|5 0-60|1.35-1.45| «0.06 |0.11-0.13[7.4-8.4 | «2 | Bigh------ [0.28| | | 
| | | | | | | | | | 
Ab--------------- | 0-60|40-60|1.20-1.30| «0.06 ]|0.11-0.14|7.4-8.4 | «a |High------ |0.28| 5 | 8 | 2-3 
ies ME | ER KK 
АсС, Аср--------- | 0-23|20-26|1.20-1.35| 0.6-2.0 |0.19-0.22|5.6-7.8 | «2 [Moderate |0.28| 5 | 6 | 2-4 
Alcester |23-50|20-32|1.20-1.35| 0.6-2.0 |0.19-0.22|6.1-7.8 | «2 [moderate  |0.28| | | 
|50-60|20-32|1.30-1.45| 0.6-2.0 |0.17-0.20|6.6-8.4 | <2 |Moderate  |0.43| | | 
| | | | | | | 
Ao, Ar----------- | 0-7 |16-27|1.20-1.40| 0.6-2.0 |[0.22-0.24|7.4-8.4 | «2 |Low------- 10.32] 5 | 4n | 2-4 
Aowa | 7-60|20-35|1.15-1.40| 0.6-2.0 |0.17-0. 22|7.4- 8.4 | «a | Low------- |o.43| | | 
| | | | | | | | | | 
Ba--------------- | 0-10(10-20/1.40-1.50| 0.6-2.0 |0.20-0.24|6.6-8.4 | «2 |now------- [0.28] 5 | 8 | 2-4 
Barney |10-60| 0-5 |1.70-1.90| >6.0 [0.02-0.04|6.6-7.8 | <2 |Low------- [0.10| | | 
| | | | | | | 
ва, вас, вар----- | 0-15| 2-10|1.60-1.70| 6.0-20 |0.06-0.11|5.1-6.5 | «2 |now------- [0.1714 | 2 | 1-2 
Bazile [15-35|22-35|1.25-1.34| 0.2-0.6 |0.18-0.22|5.6-7.3 | «2 [Moderate  |0.32| | | 
[35-60] 2-10|1.60-1.70| 6.0-20 |0.05-0.07]6.1-7.8 | «a | Low------- [0.15] | | 
| | | | | | | | | | | 
Bn, BnC, BnD----- | 0-6 |17-27|1.35-1.45| 0.6-2.0 |0.20-0.24|5.1-6.5 | <2 | Low------~ [0.3214 | 6 | 2-4 
Bazile | 6-30|22-35|1.25-1.34| 0.2-0.6 |0.18-0.22|5.6-7.3 | <2 [Moderate |0.32 | | | 
[30-60] 2-10|1.60-1.70| 6.0-20 |0.05-0.07|6.1-7.8 | «a | now------- [0.15| | 
| | | | | | | | | 
BoD2, BoE2, BoF, | | | I | 
BoG---~--------- | 0-5 |27-35|1.20-1.30| 0.6-2.0 |0.16-0.18|6.6-8.4 | «a |Moderate |0.28| 5 | 4n | 1-3 
Betts | 5-26|20-35|1.20-1.35| 0.6-2.0 |0.17-0.20|7.4-8.4 | «a [Moderate  |0.37| | | 
[26-60|20-35|1.50-1.70| 0.2-0.6 |0.17-0.20|7.4-8.4 | 2-8 [Moderate  |0.37| | | 
| | | | | | | | 
Bp--------------- | 0-16|10-18|1.25-1.35| 2.0-6.0 |0.11-0.17|5.6-7.3 | «2 |Low------- [0.2015 | 3 | 2-4 
Blendon |16-30|10-15|1.25-1.35| 2.0-6.0 |0.09-0.15|6.1-8.4 | <2 | Low------- [0.20] | | 
|30-60| 5-18|1.30-1.45| 2.0-20 |0.08-0.15|6.6-8.4 | <2 | Low------- [0.20] | | 
| | | | | | | | | | | 
Br--------------- | 0-12|10-20|1.20-1.40| 0.6-2.0 |0.21-0.24|6.6-8.4 | «2 | Low------- [0.32| 5 | 5 | 1-2 
Blyburg |12-60|10-20|1.30-1.50| 0.6-2.0 |0.17-0.22|7.9-8.4 | «a | now------- [0.43 | | | 
| | | | | | | | 
Bg--------------- | 0-18] 2-10|1.60-1.80| 6.0-20 ]0.10-0.12|6.6-8.4 | «2 | bow------- Jo.17| 5 | 2 | 1-2 
Boel |18-60| 0-6 |1.50-1.60| 6.0-20 |0.05-0.10|6.6-8.4 | «2 |Low------- [0.20 | | | 
| | | | | | | | | 
Bt, ВЕС, BtD----- | 0-11| 2-12[1.50-1.70| 6.0-20 |0.10-0.12|5.6-7.3 | «2 | bow------- [0.17] 5 | 2 | 1-3 
Boelus |11-24| 2-12|1.50-1.70| 6.0-20 |0.09-0.11|6.1-7.8 | «2 | Low------- 10.17 | | | 
[24-40|15-35|1.30-1.60| 0.6-2.0 |0.17-0.22|6.1-7.8 | «2 |Moderate [0.43] | | 
[40-60]15-35|1.30-1.60| 0.6-2.0 |0.17-0.22|6.6-8.4 | «2 [Moderate [0.43] | | 
| | | | | | | 
BvG-------------- | 0-6 [40-65|1.20-1.40|0.06-0.2 |0.10-0.12|7.4-8.4 | «2 |High------ [o.43| 2 | 4 | 1-3 
Bristow | 6-16|40-65|1.20-1.40|0.06-0.2 |0.08-0.10|7.4-8.4 | <2 |High------ [0.43| | | 
[16-60] --- | --- [0.06-0.2 --- --- | === d----------|---- | | 
| | | | | | | 
BwD-------------- | 0-6 | 8-18|1.50-1.60| 0.6-6.0 |0.16-0.18|5.6-7.3 | «2 4| 3 | .5-1 
Brunswick | 6-25| 8-18[1.40-1.60| 2.0-20 |0.09-0.14|5.6-7.3 | «2 | l 
|25-35| 4-10|1.40-1.70| 2.0-20 |0.05-0.11|5.6-7.8 | «2 | | 
[35-e0| --- | --- 0.2-0.6 --- --- | --- | | 
| | | 


See footnote at end of table. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Soil name and 
map symbol 


BxE*, 
Brunswic 


BxF 


#3 


k------- 


Coleridge 


CrC2, CrD2, CrE2,| 


CrF, 
Crofton 


CsC2*, 
CSE2*: 
Crofton 


CtD2*, 
CtF*: 
Crofton 


Et, 
Eltree 


CsD2*, 


CtE2*, 


Fluvaquents 


Gavins 


]i2-e0| --- 


| | 
|Salinity| Shrink- 


Soil Survey 


| Erosion|Wind 


| factors |erodi-|organic 


|bility| matter 


4n 


4L 


4L 


41 


| | 
|pepth|Clay | Moist | Permea- |Available| soil 
| | | bulx | bility | water  |reaction| | swell | | 
| | | density | capacity | | [potential | K | T [group | 
| Im | Pct | g/cc | In/hr | In/in | рн  |mmhos/cm| l l 
| | | | | | | | | | 
| | | | | | | | 
| 0-5 | 8-18[1.50-1.60| 0.6-6.0 |0.16-0.18|5.6-7.3 | «2 | Low-----~- [0.24 | 
| 5-16| 8-18|1.40-1.60| 2.0-20 [0.09-0.14|5.6-7.3 | «a | Low------- [0.20 | 
[16-36] 4-10|1.40-1.70| 2.0-20 |0.05-0.11/5.6-7.8 | «2 | Low------- [0.20] 
[36-60] --- --- 0.2-0.6 | --- --- | --- |---------- | ---- 
| | | | | | 
| 0-7 |14-25|1.30-1.40| 0.6-2.0 |0.22-0.24/6.6-7.3 | «2  |Moderate |o.28| 
| 7-21|24-35|1.40-1.60| 0.2-2.0 |0.18-0.20|6.6-7.8 | «2 |Moderate |0.32| 
|21-34|10-35|1.20-1.40| 0.6-2.0 |0.20-0.22|7.4-8.4 | «2 |Moderate |0.32| 
134-60] --- --- [0.06-0.2 | --- | --- | --- [----------|---- 
| | | | | 
| 0-14|18-27|1.20-1.40| 0.6-2.0 |0.22-0.24|5.1-6.5 | «2 [Moderate [0.37] 
[14-60 | 45-55 |1.10-1.20|0.06-0.2 |0.11-0.13|5.6-7.8 | <2 | iigh------ [0.37| 
| | | | | | 
| 0-21]20-26]1.25-1.30| 0.6-2.0 |0.22-0.24|5.6-7.3 | «2 |Moderate  |0.32| 
[21-45|30-35|1.25-1.35| 0.2-0.6 |0.18-0.20|5.6-7.3 | «2 |Moderate  |0.32| 
[45-60|25-35|1.35-1.45| 0.2-2.0 |0.18-0.20|6.6-8.4 | «2 |Moderate  |0.37| 
| | | | 
| | | | | | | 
| 0-6 |20-27|1.20-1.30| 0.6-2.0 |0.21-0.24|7.4-8.4 | <2 |Low------- [0.43] 
| 6-60|15-27|1.10-1.20| 0.6-2.0 }0.18-0.22|7.4-8.4 | «2 | uow------- [0-43| 
| | | { | | | | | 
Í | | | | | | | | | 
| | | | | | | 
0-7 |20-27|1.20-1.30| 0.6-2.0 |0.21-0.24|7.4-8.4 | «2 |Low------- [0.43| 
7-60|15-27|1.10-1.20| 0.6-2.0 |0.18-0.22|7.4-8.4 | <2 | Low------- |0.43]| 
| | | | | 
0-7 |27-35|1.20-1.25| 0.6-2.0 |0.19-0.22|6.1-7.3 | «2 [Moderate  |0.32| 
7-18|20-35|1.25-1.35| 0.6-2.0 |0.17-0.20|6.1-7.8 | <2 |Moderate  |0.43| 
18-60|18-30|1.30-1.45| 0.6-2.0 |0.17-0.20|6.6-8.4 | «a [Moderate |0.43| 
| | | | | | | | 
| | | | | | | | | 
| | | | | | 
0-6 |20-27|1.20-1.30| 0.6-2.0 |0.21-0.24|7.4-8.4 | «a |now------- 0.43| 
| 6-60|15-27|1.10-1.20| 0.6-2.0 [0.18-0.22|7.4-8.4 | <2 | uow------- [0.43] 
| | | | | | | 
| 0-10] 8-18|1.40-1.60| 2.0-6.0 |0.16-0.18]5.6-7.3 | <2 | Low------- [0.20 | 
|10-60| 5-12|1.60-1.70| 6.0-20 |0.08-0.10/5.6-7.3 | «2 | 1ow------- [0.17 | 
| | | | | 
| 0-19] 3-10|1.55-1.70| 6.0-20 |0.10-0.12|5.6-8.4 | <2 | Low------- [9.17 | 
|[19-34| 0-8 |1.50-1.60| 6.0-20 [0.06-0.11/5.6-8.4 | «2 |Low------- [0.17 | 
[34-60] 0-5 |1.50-1.60| 6.0-20 |0.05-0.07/5.6-8.4 | <2 |Low------- |0.15| 
| | | | | | 
| 0-18| 5-15|1.50-1.70| 2.0-6.0 |0.13-0.18|5.6-8.4 | «2 | Low------- [0.20| 
|18-40| 0-8 |1.50-1.60| 6.0-20 [0.06-0.11|5.6-8.4 | <2 |Low------- [9.17 | 
[40-60] 0-5 |1.50-1.60| 6.0-20 ]0.05-0.07|5.6-8.4 | «a | now------- 0.15] 
| | | | | | | 
| 0-25|12-27|1.25-1.35| 0.6-2.0 |0.20-0.24|6.6-8.4 | «2 | Low------- [0.32] 
|25-42|18-27|1.30-1.45| 0.6-2.0 |0.17-0.22|7.4-8.4 | «2 | Low------- |0.43| 
[42-60|18-35|1.35-1.45| 0.6-2.0 |0.17-0.20|7.4-8.4 | «a | Lew------- [0.43 | 
| | | | | | | | 
| 0-15|18-27|1.30-1.40| 0.6-2.0 |0.21-0.24|5.1-6.5 | «2 | Low------- [0.37| 
[15-60|40-55|1.10-1.30| «0.06 ]0.11-0.14|5.6-7.8 | «2 |High------ }o.37{ 
| | | | | 
| 0-60|18-35|1.10-1.65| 0.2-6.0 |0.16-0.23|6.6-8.4 | <2 | new------- [0.28| 
| | | | | 
| | | | | 
| 0-3 [20-27|1.05-1.20| 0.6-2.0 |0.15-0.19|6.6-8.4 | «2 | zow------- [0.43] 
| 3-12|20-30|1.10-1.25| 0.6-2.0 |0.15-0.19|6.6-8.4 | «2 | Low------- [0.431 
= us | —- |---------- |---- 
l 


See footnote at end of table. 


| | 


Knox County, Nebraska 


Soil name and 
map symbol 


LhC2, LhD2------- 
Longford 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | | 
|Depth|[Clay | 


| 
Moist | Permea- 
| | | bulk | bility | 
| | | density | 
| m | Pet | g/cc | In/br 
| | | 
| 0-12|20-25|1.40-1.60| 0.6-2.0 
[12-29|27-32|1.50-1.60| 0.2-0.6 
|23-60|15-30|1.50-1.60| 0.2-0.6 
| | | 
| 0-7 |15-27|1.20-1.40| 0.6-2.0 
| 7-35|15-27|1.20-1.40| 0.6-2.0 
|35-60|15-30|1.20-1.40| 0.6-2.0 
| | 
| 0-17|17-27|1.30-1.40| 0.6-2.0 
|17-46|20-35|1.35-1.45| 0.6-2.0 
|46-60|18-30|1.30-1.50| 0.6-2.0 
| 0-5 | 1-5 |1.50-1.60| 6.0-20 
| 5-14| 3-10|1.50-1.60| 6.0-20 
|14-60| 3-10|1.50-1.60| 6.0-20 
| | 
| 0-7 | 1-5 |1.50-1.60| 6.0-20 
| 7-23| 3-10|1.50-1.60| 6.0-20 
|23-60| 3-10|1.50-1.60| 6.0-20 
| | | 
| 0-11| 2-10|1.50-1.60| 6.0-20 
|11-17| 3-10|1.50-1.60| 6.0-20 
|17-60| 3-10|1.50-1.60| 6.0-20 
| | 
| 0-18| 7-15|1.40-1.50| 2.0-6.0 
[18-42| 3-10|1.50-1.60| 6.0-20 
|42-60| 3-10 |1.50-1.60| 6.0-20 
| | | | 
| 0-10|20-27|1.20-1.40| 0.6-2.0 
10-60|20-35|1.20-1.40| 0.6-2.0 
| 
0-12|20-27|1.20-1.40| 0.6-2.0 
12-60|20-35|1.20-1.40| 0.6-2.0 
| | 
0-6 |45-60|1.20-1.30]0.06-0.2 
6-35|45-60|1.20-1.30|0.06-0.2 
35-60| --- | --- [0.06-0.2 


| | 
0-4 |45-60|1.20-1 
34-60| 


18-60 | 


| 0-6 |27-35|1.30-1. 
| 6-28|35-45|1.35-1. 
[28-60|20-35|1.30-1. 


| | 

| 0-10| 8-18 [1.40-1. 
[10-30 [20-35 |1.30-1. 
[30-60 [18-30 [1.40-1. 


[35-60 | 


See footnote at end of table. 


4-34|45-60|1.20-1. 


0-4 |55-65|1.10-1. 
4-18 |55-65|1.10-1. 


| 
| 0-5 |40-60|1.10-1. 
| 5-35|45-65|1.20-1. 


| 
.30]0.06-0.2 


30|0.06-0.2 
[0.06-0.2 


| 
20[0.06-0.2 
20|0.06-0.2 

[0.01-0.2 


| 
40| 0.2-0.6 
50|0.06-0.2 
40| 0.2-0.6 
60 
40 
50 


30| «0.06 
40| <0.2 
[0.06-0.2 


| 
|Salinity| Shrink- 


|Available] Soil 
water |reaction| 

[capacity | 

| In/in | pH 

[0.21-0. md 4-8.4 

[0.18-0.20|7.4-8.4 

|0.16-0.20|7.9-8.4 


| | 
[0.21-0.24|6.1-7.8 
|0.18-0.20|6.1-7.8 
|0.18-0.22|6.6-8.4 
[0.20-0.24|5.6-7.3 
[0.17-0.22|6.1-7.8 
[0.17-0.22|7.4-8.4 
| 

|0.07-0.09|5.6-7.8 
[0.06-0.11|5.6-7.8 
[0.05-0.10|5.6-7.8 
| 

[0.07-0.09|5.6-7.8 
[0.06-0.11|5.6-7.8 
[0.05-0.10|5.6-7.8 
|0.10-0.12|5.6-7.8 
[0.06-0.11|5.6-7.8 
[0-05-0.10|5.6-7.8 
[0.13-0.18|5.6-7 
[0.06-0.11|5.6-7. 
10.05-0.10|5.6-7 


[0.22-0.24|6.6-7.8 
[0.18-0.22|6.6-8.4 


[0.22-0.24|7.4-8.4 
|0.18-0.22|6 .4 


[0.08-0.14|6.6-8.4 
[0.08-0.14|7.4-8.4 


0.08-0.14|6.6-8.4 
0.08-0.14|7.4-8.4 


| 
0.12-0.14|7.4-8.4 
0.09-0.13|7.4-8.4 


| swell | | 
|potential | K 


[very high |0.37| 
[very high |0.37| 


| High------ |0.32| 


|Low------- [0.28 | 
—— LLL |---- 
| | | 
| righ------ |6.32| 
[High------ |o.32| 


| Erosion|Wind 
| £actors|erodi-|Organic 
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|bility| matter 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


4L 


4L 


| т |group | 


Pct 


2-4 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | 
esed Shrink- 


swell | 


| | 
Soil name and |ре | Moist | Permea- |Available| soil 
map symbol | | | bulk | bility | water |reaction| 
| | density | | capacity 
| In Pct | g/cc | In/hr | In/in | 
| | | | | 
LyF*: | | | | | 
Bristow--------- | 0-7 |40-65|1.20-1.40|0.06-0.2 |0.10-0. 12|7.4-8.4 
7-16|40-65|1.20-1.40|0.06-0.2 |0.08-0.10|7.4-8.4 
16-60| --- | --- [0.06-0.2 | --- | --- 
| | | 
LzD*: | | | 
Lynch----------- | 0-5 |40-60|1.10-1.30| «0.06 |0.12-0.14|7.4-8.4 
5-35|45-65|1.20-1.40| «0.2 [0.09-0.13|7.4-8.4 
35-60| --- | --- [0.06-0.2 | --- | --- 
| | | 
Verdel---------- 0-15|40-60|1.20-1.40|0.06-0.2 |0.12-0.15|6.1-7.8 
[15-60|40-60|1.30-1.50|0.06-0.2 |0.09-0. 14|6.6- 210 
| | | 
МЬЕ-------------- 0-6 |12-26|1.20-1.40| 0.6-2.0 |0.18-0.24|6.6-8.4 
Mariaville | 6-12|12-30|1.10-1. зоо .6-2.0 |0.17-0.22|7.4-8.4 
|12- EM --- --- .06-0.2 | --- | — 
| | | 
MeB-------------- | 0-9 | 5-12|1.50-1.60| 0.6-2.0 |0.13-0.18|5.1-7.3 
Meadin | 9-13| 5-18|1.50-1.60| 6.0-20 |0.09-0. 11|5.1-7.3 
|13-60| 2-5 |1.50-1.70| »20 [0.02-0.05|6.1-7.3 
| | | 
MgE*: | | | 
Meadin---------- | 0-7 | 5-12|1.50-1.60| 0.6-2.0 [0.13-0.18|5.1-7.3 
| 7-12| 5-18|1.50-1.60| 6.0-20 [0.09-0.11|5.1-7.3 
[12-60| 2-5 |1.50-1.70| »20 [0.02-0.05|6.1-7.3 
| | | | 
O'Neill--------- | 0-9 | 3-12|1.60-1.80| 2.0-20 [0.10-0.15|5.1-6.5 
| 9-24| 6-18|1.60-1.80| 2.0-6.0 |0.10-0.15|5.6-7.3 
[24-60| 0-3 |1.50-1.70| »20 [0.02-0.04|5.6-7.3 
| | | | 
Mm, MmC---------- | 0-7 |15-27|1.25-1.45| 0.6-2.0 [0.19-0.22|5.6-7.3 
Moody | 7-42|27-35|1.20-1.30| 0.2-0.6 |0.18-0.20|6.1-7.3 
|42-60|20-27|1.20-1.30| 0.6-2.0 |0.19-0.21|6.6-8.4 
| | | | | 
Mo, MoC---------- | 0-7 |27-35|1.20-1.30| 0.2-0.6 [0.21-0.23|5.6-7.3 
Moody | 7-48|27-35|1.20-1.30| 0.2-0.6 [0.18-0.20|6.1-7.3 
[48-60|20-27|1.20-1.30| 0.6-2.0 |0.19-0.21|6.6-B.4 
| 
Мос, NoD, NoE----| 0-11|27-35|1.20-1.25| 0.6-2.0 |0.19-0.22|6.1-7.3 
Nora |11-22|20-35|1.25-1.35| 0.6-2.0 [0.17-0.20|6.1-7.8 
[22-60|18-30|1.30-1.45| 0.6-2.0 |0.17-0.20|6.6-8.4 
| | | | 
Ob--------------- | 0-10|15-27|1.30-1.40| 0.6-2.0 [0.20-0.23|7.4-8.4 
Obert [10-40 |18-35|1.20-1.35| 0.2-0.6 [0.18-0.20|7.4-8.4 
[40-60|18-3511.30-1.40| 0.2-2.0 [0.17-0.20|7.4-8.4 
| | | | 
Od--------------- | 0-10|40-55|1.30-1.35| 0.2-0.6 [0.12-0.14|7.4-8.4 
Onawa [10-25|50-60|1.30-1.40|0.06-0.2 [0.12-0.14|7.4-8.4 
|25-60 |12- n 40-1.50| 0.6-6.0 |0.20-0.22|7.4-8.4 
| | | | | 
Oe, OeC---------- | 0-9 | eR 2.0-20 |0.10-0.15|5.1-6.5 
O'Neill | 9-23| 6-18|1.60-1.80| 2.0-6.0 |0.10-0. 15|5.6-7.3 
|23-60| 0-3 |1.50-1.70| »20 [0.02-0.04|5.6-7.3 
| | | | 
Og--------------- | 0-18| 8-15|1.40-1.60| 0.6-6.0 |0.16-0.24|7.4-8.4 
Ord {18-23| 8-15|1.50-1.70| 2.0-6.0 |0.15-0.17|6.6-8.4 
[23-60| 3-12]1.60-1.70| 2.0-20 |0.02-0.04/6.6-8.4 
| | | 
Oh--------------- | 0-14| 8-15|1.40-1.60| 0.6-2.0 [0.20-0.22|7.4-8.4 
Ord [14-24] 8-15|1.50-1.70| 2.0-6.0 [0.15-0.17|6.6-8.4 
[24-60| 3-12|1.60-1.70| 2.0-20 |0.02-0.04|6.6-8.4 
| | 


See footnote at end of table. 


[Moderate 
[Moderate  |0.43| 
[Moderate  |0.43| 
| 

[Moderate 
[Moderate 
|Moderate  |0.43| 
| 

| Moderate 
[Moderate 
[Moderate |0.43| 


[Moderate |0.28| 
|High------ [0.32] 
[Moderate [0.43 | 
|High------ [0.32| 
|High------ [0.28 | 
Low------- [0.43] 
| 
| bow~------ [0.20 | 
|now------- [0.20| 
| Low ------- [0.10] 
| | 
| Low------~ [0.20 | 
|now------- [0.20| 
| Low------- [0.20] 
| 
|Low------- [0.28| 
[Low------- 10.20 | 


Soil Survey 


| Erosion|Wind 
| factors | erod1- | Organic 


|bility| matter 


E | K | т |group | 


|mmhos/cm| | 
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4L 


Pct 


1-3 


1-2 


1-3 


Knox County, Nebraska 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | | 
|[Depth|clay | 


Soil name and Moist | Permea- 
map symbol | | | bulk | bility | 
| | density 
| In | Pet | g/cc | In/hr 
| 
Or, OrC---------- | 0-14] 5-15]1.40-1.60| 2.0-6.0 
Ortello |14-40| 5-15|1.40-1.60| 2.0-6.0 
[40-60] 2-10|1.50-1.70| 6.0-20 
| 
Оч--------------- | 0-19[10-20|1.30-1.40| 0.6-2.0 
Orwet |19-25| 2-10|1.50-1.70| 6.0-20 
[25-60| 2-10|1.50-1.70| 6.0-20 
| | | | 
Ph, PhC, PhD, | 
PhE------------- | 0-7 |14-25|1.30-1.40| 0.6-2.0 
Paka | 7-25[24-35|1.40-1.60| 0.2-2.0 
[25-54|10-35|1.20-1.40| 0.6-2.0 
|54-60| --- --- 0.06-0.2 
| 
Pt--------------- | 0-8 |40-60|1.30-1.35|0.06-0.2 
Percival | 8-21|40-60|1.30-1.35|0.06-0.2 
|21-60| 2-12j1.30-1.50| 6.0-20 
RdD-------------- | 0-10|18-26|1.10-1.25| 0.6-2.0 
Redstoe [10-31|18-35|1.15-1.25| 0.6-2.0 
|31-60| --- --- [0.06-0.6 
| | | 
RgF*: | 
Redstoe--------- | 0-10[18-26|1.10-1.25| 0.6-2.0 
|10-31|18-35|1.15-1.25| 0.6-2.0 
|31-60| --- --- |0.06-0.6 
| | | | 
Gavins---------- | 0-4 |20-27|1.05-1.20| 0.6-2.0 
| 4-14|20-30|1.10-1.25| 0.6-2.0 
[14-60| --- | --- | --- 
| 
Sag-------------- | 0-4 |55-65|1.10-1.20|0.06-0.2 
Sansarc | 4-18|55-65|1.10-1.20|0.06-0.2 
[18-60| --- | --- [0.01-0.2 
| | | | 
Sc--------------- | 0-9 |15-27|1.25-1.40] 0.6-2.0 
Scott | 9-55]40-55|1.20-1.40| «0.06 
[55-60|27-40|1.15-1.40| 0.2-0.6 
| | | 
Sh--------------- | 0-24|15-27|1.20-1.30| 0.6-2.0 
Shell [24-33|20-30|1.20-1.30| 0.6-2.0 
[33-60|20-30|1.20-1.30| 0.6-2.0 
| 
SsF2------------- | 0-5 | 3-10|1.30-1.50| 6.0-20 
Simeon | 5-60| 2-10|1.50-1.70| 6.0-20 
| | 
StC-------------- | 0-9 | 5-12|1.30-1.50| 6.0-20 
Simeon | 9-60| 2-10|1.50-1.70| 6.0-20 
| | 
SuC-------------- | 0-9 | 6-18[1.30-1.50| 2.0-6.0 
Simeon | 9-60| 2-10|1.50-1.70| 6.0-20 
| | 
SvF*: | | | | 
Simeon---------- | 0-7 | 5-12|1.30-1.50| 6.0-20 
| 7-60| 2-10|1.50-1.70| 6.0-20 
| | | 
Thurman--------- | 0-15] 8-18|1.40-1.60| 2.0-6.0 
|15-30| 5-12|1.60-1.70| 6.0-20 
|30-60| 2-7 |1.60-1.70| 6.0-20 


See footnote at end of table. 


| | 
[Available | 


| | 
|Salinity| Shrink- 


Soil 
water  |reaction| 
capacity | 
In/in | pH 


| 
0.13-0.18|5.6- 
0.12-0.17|6.1- 
6.6 


| 
[0.22-0.24|6.6-7.3 
[0.18-0.20|6.6-7.8 
[0.20-0.22|7.4-8.4 


[0.10-0.12 |7.4-8.4 
[0.10-0.12|7.4-8.4 
[0.02-0.04|7.4-8.4 


| | 
[0.15-0.19|6.6-8.4 
[0.13-0.17|6.6-8.4 


0.15-0.19|6.6-8.4 
0.13-0.17|6.6-8.4 


| 
0.15-0.19|6.6-8.4 
0.15-0.19|6.6-8.4 


| swell 
potential 
| mmhos /em| | l 

| 
|Low------- |o.20| 5 
|Low------- [0.20| 
| bow------- [0 15| 

| | 
|now------- Jo.28| з 
| Low------- [0.15] 
| Low ------- [0.15| 
| | | 
| | | 
|Moderate |0.28| 5 
|Moderate |0.32] 
[Moderate  |0.32| 
bsa usa un 
|High------ [0.28| 4 
|High------ [0.28| 
| now------- 10.15] 
| | 
|Low------- |0.28] 4 
|Low------- [0.43 | 
[=-===-=з-- |---- 
| | | 
| | 
| Low------- [0.28[ 4 
| Low------- [0.43] 
|#=z asss ss |----| 
| | 
| Low------- [0.43] 2 


| 
[Very high |0.37| 2 
|Very high |0.37| 


|High------ [0.37] 
|High------ [0.37 | 
| | 
|Low------- |0.32| 5 
|Low------- |0.32| 
| Low------- [0.32| 

| 
| Low------- [0.15] 5 
|Low------- Jo.15| 

| 
[Low------- [0.17[ 5 
| Low------- |0.15| 

| 
|Low------- J0.24| 5 
| Low------- [0.15] 
s 
|Low------- [0.17] 5 
|Low------- [0.15] 
| | 
|Low------- [0.20] 5 
|Low------- [0.17] 
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_ factors|erodi- | Organic 


Ibility| matter 
K | T [group 


2-4 


2-4 


312 Soil Survey 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | | | Erosion|Wind | 
Depth|Clay | Moist | Permea- |Available| Soil |Salinity| Shrink- | factors|erodi-|organic 


| 
Soil name and | 
map symbol | | | bulk | bility | water |reaction| | swell | | |bility| matter 
| | | density | |capacity | | potential | K | T |group | 
| zin | Pct | g/cc | In/hr | In/in | PH |mmhos/cm| | | | | Pct 
| | | | | | | | | 
Sw--------------- | 0-20|40-55|1.35-1.45| «0.06 [0.12-0.14|7.4-8.4 | «2 | tigh------ |0.28| 5 | é | 2-4 
Solomon |20-60|40-55|1.35-1.45| «0.06 |0.08-0.12|7.9-9.0 | <2 | 3igh------ |0.28| | | 
| | | | | 
TEB, ТЕС--------- | 0-14| 2-7 |1.60-1.70| 6.0-20 |0.07-0. 09|5.6-7.3 | «2 | Low------- |o.15| 5 | 1 | i-a 
Thurman |14-60| 2-7 |1.60-1.70| 6.0-20 [0.05-0.07|5.6-7.3 | «2 | Low------- [0.15 | | 
| | | | | | 
ThB, ThC--------- | 0-14] 5-12|1.60-1.70| 6.0-20 |0.10-0. 1215.0 7.3 | «2 | Low------- |[0.17| 5 | 2 | i-a 
Thurman |14-60| 2-7 |1.60-1.70| 6.0-20 [0.05-0.07|5.6-7.3 | «2 | Low------- |0.15| | 
| | | | 
тов, ToD, ToF----| 0-16| 8-18|1.40-1.60| 2.0-6.0 |0.16-0. 18|5.6-7.3 | «a | Low------- |[0.20| 5 | 3 | 1-2 
Thurman |16-34| 5-12|1.60-1.70| 6.0-20 |0.08-0. 10|5.6-7.3 | <2 | Low------- 10.17] | 
[34-60] 2-7 |1.60-1.70| 6.0-20 [0.05-0.07|5.6-7.3 | «2 | Low------- [0.15| | 
| | | | | | | 
Tr--------------- | 0-20|20-26|1.10-1.25| 0.6-2.0 |0.17-0. 20|5.6-7.3 | <2 |Moderate |0.28| 5 | 6 | 4-6 
Trent |20-54|27-35|1.20-1.35| 0.6-2.0 |0.17-0. 2016.1-7.3 | «2 [Moderate  |0.43| | | 
[54-60|25-33|1.25-1.40| 0.6-2.0 |0.17-0. 20|6.6-8.4 | «a [Moderate [0.43 | | I 
| | | | 
TXx--------------- | 0-17|20-27|1.10-1.25| 0.6-2.0 |0.19-0. 22|6.1-7.3 | «2 [Moderate |0.28| 5 | 6 | 4-6 
Trent |[17-38|27-35|1.20-1.35| 0.6-2.0 [0.17-0.20|6.1-7.8 | <2 [Moderate |0.43| | 
[38-60|25-35|1.25-1.40| 0.6-2.0 |0.17-0. 20|6.6-8.4 | «a [Moderate  |0.43| | | 
| | | | | | | 
UbF*------------- | o-60| --- | --- [0.06-6.0 | --- | -- | «2 | | | 8 | --- 
Urban land | | | | | | | | | | | 
| | | | | | | | | 
VaD, VaE--------- | 0-6 | 0-6 |1.70-1.90| 6.0-20 [0.07-0.09|5.6-7.3 | «2 | 1 | .5-1 
Valentine | 6-60| 0-6 |1.70-1.90| 6.0-20 [0.05-0.07|5.6-7.3 | «2 | 
| | | | | | | | 
ve, VeC, VeD----- | 0-16|40-60|1.20-1.40|0.06-0.2 |0.12-0. 15|6. В | <2 [gigh------ |o22[ 5 | 4 | 1-3 
Verdel [16-60|40-60|1.30-1.50]|0.06-0.2 |0.09-0.14|6. .0 | «2 |High------ [0.32 | | | 
| | | | | 
VEC, VED, Vf£F----| 0-15| 8-20|1.30-1.50| 2.0-6.0 [0.13-0.18|5.6-7.3 | «2 |now------- jo.20| 5 | 3 | 2-4 
Verdigre [15-20|20-35|1.30-1.65| 0.2-0.6 |0.17-0. 20|5.6-7.3 | «a [Moderate |0.32| ] 
[20-36|45-60|1.20-1.40|0.06-0.2 [0.10-0.16|6.6-8.4 | «2 | High------ |0.32| | 
|36-54|45-60|1.20-1.40|0.06-0.2 [0.08-0.12|6.6-8.4 | <2 | High------ |o.28] | | 
|54-60| --- | --- [0.06-0.2 | --- --- | —  |----------|---- | 
| | | | | 
VgC, VgD, VgF----| 0-10|18-27|1.35-1.45| 0.6-2.0 [0.20-0.23[5.6-7.3 | «2 | Low------- jo.28| 5 | 6 | 2-4 
Verdigre |10-25|[20-35|1.30-1.65| 0.2-0.6 |0.17-0. 20|5.6-7.3 | «2 [Moderate  |0.32| | 
[25-42|45-60|1.20-1.40|0.06-0.2 [0.10-0.16|6.6-8.4 | «2 | Bigh------ 10.32 | | | 
|42- 561455 solt: 20-1.40|0.06-0.2 |0.08-0.12|6.6-8.4 | «2 |High------ [0.28| | | 
|56-60| ~- | --- [0.06-0.2 | --- --- | — |----------|---- | | 


| | | — | See h ases. < | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


("Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the text. 
< means less than; > means more than. 


estimated) 


TABLE 18.--SOIL AND WATER FEATURES 


The symbol 


Absence of an entry indicates that the feature is not a concern or that data were not 


| | Flooding | High water table 
Soil name and [Hydro-| | | 
map symbol | 1egic| Frequency | Duration [Months | Depth | Kind [months 
[group | | | | 
| | | | | rt | | 
| | | | | 
Аа---------------- | p  |Oceasional |Brief----- | Feb-Nov | 1.0-3.0 | Apparent |Nov-Ju1 
Albaton | | | | 
| | | | | 
Ab---------------- | D |Frequent----|very long |Nov-Jun|+.5-2.0|Apparent |Nov-Jun 
Albaton [ | [ | | | 
| | | | | | | 
AcC, AcD---------- | B | None-------- | --- | --- | >6.0 | --- | --- 
Alcester | | | | | | | 
| | | | | | 
АО---------------- | в |Оссавїопа1 |very brief|apr-2un| »6.0 | --- | --- 
Aowa | | | | | | 
| | | | | | 
Ar---------------- | B [|rrequent----|very brief|Apr-gun| »6.0 | --- | --- 
Aowa | | | | | | 
| | | | | | 
Ва---------------- | p  |Frequent---- |Long------ |Mar-Jun| 0-2.0|Apparent |Nov-Jun 
Barney | | | | | | | 
| | | | | | | 
ва, вас, вар, Bn, | | | | | | | 
BnC, BnD--------- | B |None-------- | --- | --- | >6.0 | --- | --- 
Bazile | | | | | | | 
| | | | | | | 
BoD2, BoE2, BoF, | | | | | | | 
BoG-------------- | в |None-------- | --- | --- | >6.0 | --- | --- 
Betts | | | | | | | 
| | | | | | | 
Bp---------------- | в [None-------- | --- | --- | >6.0 | --- | --- 
Blendon | | | і | | | 
| | | | | | | 
Br---------------- | в [Rare-------- | --- | --- | >6.0 | --- | --- 
Blyburg | | | | | | | 
| | | | | | 
Вв---------------- | ^ |Occasional |Brief----- |Mar-Jun|1.5-3.5|Apparent |Nov-May 
Boel | | | | | | | 
| | | | | | | 
Bt, ВЕС, BtD------ | ^ |None-------- | --- | --- | »6.0 | --- | --- 
Boelus | | | | | | | 
| | | | | | | 
вуб--------------- | p [None-------- | --- | --- |>. | --- | --- 
Bristow | | | | | | | 
| | | | | | | 
BwD--------------- | B |None-------- | --- | --- | >6.0 | --- | --- 
Brunswick | | | | | | | 
| | | | | 


Bedrock 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


frost 
| action 


|Moderate 


| Risk of corrosion 


| | Potential | 
| Hardness | 


[Uncoated |Concrete 


| steel | 
| | 
| | 
|High----- | Low 
| | 
| | 
|High----- | Low 


|Moderate |Low. 


[Moderate |Low. 


[Moderate |Low. 


| Bigh----- | Low. 
| 
| | 
| | 
| Low------ | Low. 
| 
| 
| 
High----- |Moderate. 


Moderate |Low. 


| 
| 
| 
| 
| 
[Moderate |Low. 
| | 
| 
| 
| 
| 
| 
| 
| 


High----- |Moderate. 
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Low. 


Sh---------------- 


Shell 


Low. 


StC, Suc---- 


SsF2, 


Simeon 


SvF*: 


Low. 


Simeon----------- 


Low. 
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Trent 


UbF*-------------- 


Urban land 


Low. 


VaE---------- 
Valentine 


VaD, 


Low. 


VeC, VeD------ 
Verdel 


ve, 


Moderate. 


VgD, VgF---- 
Verdigre 


Vac, 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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(Dashes indicate that data were not available. 


nonplastic) 


Soil name, 
report number, 
horizon, and 
depth in inches 


Alcester silt 
loam: 
(S84NE-107-4) 


Ap----- 0to 7 
A2----- 10 to 23 
Bwl---- 23 to 36 
Bk----- 50 to 60 


Bristow silty clay: 
(874NE-107-13) 


0 to 
16 to 60 


Crofton silt loam: 
(877NE-107-4) 


Ap----- 0 to 6 
C1----- 6 to 18 
C3----- 38 to 60 


Labu silty clay: 
(S74NE-107-12) 


A------ 0 to 4 
Bw2---- 8 to 16 
с------ 25 to 34 


Lynch silty clay: 
(S75NE-107-4) 


0to 5 
12 to 20 


Simeon sand: 
(S76NE-107-14) 


A------ 0to 5 
AC----- 5 to 13 
C1----- 13 to 50 


See footnotes at end of table. 


TABLE 19.--ENGINEERING INDEX TEST DATA 


A-6(10) |cL 
A-7-6(11)|cCL 
A-6(11) [cL 


A-7-6(14) [CL 


A-7-5 (20) | ME 
A-7-5(18)|MH 


A-7-5(22) [MH 
A-7-5(30) [CH 
A-7- жа 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
3 ja 
la 
| 
| 
| 
| 
|a- 
[А- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


[А-7-5 (15) | x 
|A-7-5 (23) | Мн 


| 
[A-2-4(0) 


SM 
[A-3(0) P- 
|a-3(0) P- 


fied |inch|inch| 4 


Grain-size distribution 


Classifi- 
cation Percentage | Percentage 
passing sieve-- [smaller than-- 
AASHTO |Uni- |3/4 |3/8 | No.| No.| No.| No.|.05 |.005|.002| 


| 10 | 40 | 200| mm | mm | mm 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
| 
| 
| 
| 
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90 
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| 
| 
| 
| 
| 
| 
| 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Pet | | 
| | 
| | 
| | 
| | 
| | 

38 | 15| 

41 | 17| 

40 | 18| 

43 | 23| 
| | 
| | 
| | 
| | 

64 | 38| 

58 | 26| 
| | 
| | 
| | 
| | 

37 | 13| 

36 | 13| 

32 | 8| 
| | 
| | 
| | 
| | 

69 | 31| 

82 | 45} 

89 | 55] 
| | 
| | 
| | 
| | 

52 | 21] 

67 | 34| 
| | 
| | 
| | 
| | 

МР | Nej 

МР | wej 

NP | xej 
| | 


Soil Survey 


LL means liquid limit; PI, plasticity index; and NP, 


Specific 
gravity 


2.66 
2.66 
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TABLE 19.--ENGINEERING INDEX TEST DATA--Continued 


Grain-size distribution 


LL Specific 


gravity 


| | 
| | 
Soil name, |  Classifi- 
report number, | cation | Percentage | Percentage 
| 
| 


| 
| 
| 
| 
horizon, and | passing sieve-- |smaller than--| 


depth in inches AASHTO |0пі- |3/4 |3/8 | No.| No.| No.| No.|.05 |.005|.002| 
[fied |inch|inch| 4 | 10 | 40 | 200| mm | mm | mm | 
| | | | | | | | | | | [Pct | 
| | | | | | | | | | | | | 
Trent silt loam: | | | | | | | | | | | | 
(884NE-107-9) | | | | | | | | | | | | | 
| | | | | | | | | | | | | 
Ар----- 0 to 8 |А-6(9) | zx |--- |--- |100 | 99 | 96 | 87 | 79 |--- | 23| 36 | 12| 2.59 
Bwi---- 20 to 32 |A-7-6(14)|cu  |--- |--- |--- |--- | 99 | 95 | 92 |--- | 32| 44 | 23| 2.66 
Bw2---- 32 to 45 [А-7-6(17) |с.  |--- |--- |--- |--- | 99 | 97 | 93 |--- | 37| 49 | 28| 2.64 
C------ 54 to 60 |А-7-6(017) [еы |--- |--- |--- RÀ | 99 | 96 | 92 |--- | 34| 49 | 29| 2.64 
| | | | | | | 


* Locations of the sampled pedons are as follows: 


Alcester silt loam, 820 feet south and 270 feet west of the northeast corner of sec. 21, T. 32 N., 
Бане slaty clay, 930 feet east and 100 feet north of the southwest corner of sec. 33, T. 33 N., 
Bees da loam, 210 feet south and 290 feet east of the northwest corner of sec. 10, T. 31 N., 
Labu у NM 630 feet south and 90 £eet east of the northwest corner of sec. 9, T. 32 N., 
Winch Mi aao. 480 feet north and 210 feet west of the southeast corner of sec. 8, T. 33 N., 
айран Qiu 1,000 feet south and 330 feet west of the center of sec. 11, T. 31 N., R. 7 W. 
Trent silt loam, 1,300 feet west and 1,850 feet north of the southeast corner of sec. 1, T. 29 N., 
R. 6 W. 


320 


TABLE 20.--CLASSIFICATION OF THE SOILS 


(An agterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series) 


Family or higher taxonomic class 


Fine, montmorillonitic (calcareous), mesic Vertic Fluvaquents 
Fine-silty, mixed, mesic Cumulic Haplustolls 

Fine-silty, mixed (calcareous), mesic Mollic Ustifluvents 
Sandy, mixed, mesic Mollic Fluvaquents 

Fine-silty over sandy or sandy-skeletal, mixed, mesic Udic Arglustolls 
Fine-loamy, mixed (calcareous), mesic Typic Ustorthents 
Coarse-loamy, mixed, mesic Pachic Haplustolls 

Coarse-silty, mixed, mesic Fluventic Hapludolls 

Sandy, mixed, mesic Fluvaquentic Haplustolls 

Sandy over loamy, mixed, mesic Udic Haplustolls 
Bristow--------- Clayey, gypsic, mesic, shallow Typic Ustorthents 


Brunswick Coarse-loamy, mixed, mesic Udic Ustochrepts 
Butler---------- Fine, montmorillonitic, mesic Abruptic Argiaquolls 
Coleridge Fine-silty, mixed, mesic Cumulic Haplustolls 
Crofton-------- Fine-silty, mixed (calcareous), mesic Typic Ustorthents 


Sandy, mixed, mesic Aquic Haplustolls 

Fine-silty, mixed, mesic Pachic Haplustolls 

Fine, montmorillonitic, mesic Typic Argialbolls 

Fluvaquents 

Loamy, carbonatic, mesic, shallow Typic Ustorthents 

Fine-silty, mixed (calcareous), mesic Fluvaquentic Haplaquolls 

Fine-silty, mixed, nonacid, mesic Mollic Ustifluvents 

Fine-silty, mixed, mesic Cumulic Haplustolls 

Sandy, mixed, mesic Typic Ustifluvents 

Fine-silty, mixed, nonacid, mesic Mollic Fluvaquents 

Fine, montmorillonitic, mesic Vertic Ustochrepts 

Fine, montmorillonitic, mesic Udic Argiustolls 

Fine-loamy, mixed, mesic Udic Argiustolls 

Fine, mixed, mesic Typic Ustochrepts 

Loamy, mixed (calcareous), mesic, shallow Typic Ustorthents 

Sandy, mixed, mesic Entic Haplustolls 

Fine-silty, mixed, mesic Udic Haplustolls 

Fine-silty, mixed, mesic Udic Haplustolls 

Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls 

Clayey over loamy, montmorillonitic (calcareous), mesic Aquic Udifluvents 
Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Typic Haplustolls 
Coarse-loamy over sandy or sandy-skeletal, mesic Aeric Calciaquolls 
Coarse-loamy, mixed, mesic Udic Haplustolls 

Sandy, mesic Typic Calciaquolls 

Fine-silty, mixed, mesic Typic Argiustolls 

Clayey over sandy or sandy-skeletal, montmorillonitic (calcareous), mesic Aquic 
Udifluvents 


Redstoe Fine-silty, mixed, mesic Typic Calciustolls 

Sansarc Clayey, montmorillonitic (calcareous), mesic, shallow Typic Ustorthents 
Scott--------------------- Fine, montmorillonitic, mesic Typic Argialbolls 
Shell--------------------- Fine-silty, mixed, mesic Cumulic Haplustolls 
Simeon-------------------- Mixed, mesic Typic Ustipsamments 

Solomon------------------- Fine, montmorillonitic (calcareous), mesic Vertic Haplaquolls 
Thurman------------------- Sandy, mixed, mesic Udorthentic Haplustolls 
Trent--------------------- Fine-silty, mixed, mesic Pachic Haplustolls 
Valentine----------------- Mixed, mesic Typic Ustipsamments 

Verdel-------------------- Fine, montmorillonitic, mesic Vertic Haplustolls 
Verdigre------------------ Fine-loamy, mixed, mesic Typic Argiustolls 


* U.S. GOVERNMENT PRINTING OFFICE : 1997—417-266/4004/NRC 


SOIL LEGEND* 
FÉ. X 


` MOODY-BAZILE-TRENT association 
Clark ` 


° 
3 
A 


B 


CROFTON-NORA-ALCESTER association 
BETTS-CROFTON-ALCESTER association 
THURMAN-BAZILE-ORTELLO association 
VALENTINE-SIMEON-THURMAN association 
SIMEON-MEADIN-O'NEILL association 
BRUNSWICK-PAKA-SIMEON association 


LABU-LYNCH-SANSARC association 


"$ 
om Фу 


AOWA-SHELL-KEZAN association 


| ig 
pun 


FLUVAQUENTS-ALBATON-SOLOMON association 


INAVALE-BARNEY-ORWET association 


HE 


* The units on this legend are described in the text under 
the heading "General Soil Map Units." 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 


SYMBOL 


SOIL LEGEND 


Map symbols consist of a combination of letters or of letters and numbers. The first capital letter is the initial one of the soil name. The lowercase letter 
that follows separates map units having names that begin with the same letter, except that it does not separate sloping or eroded phases. The second 
capital letter indicates the class of slope. Symbols without a slope letter are for nearly level soils or miscellaneous areas. A final number 2 in the 
symbol indicates that the soil is eroded. 


NAME 


Albaton silty clay, 0 to 2 percent slopes 

Albaton silty clay, ponded, 0 to 1 percent slopes 
Aicester silt loam, 2 to 6 percent slopes 
Alcester silt Ioam. 6 to 11 percent slopes 

Aowa silt loam, 0 to 2 percent slopes 

Aowa silt loam, channeled, 0 to 2 percent slopes 


Barney loam, 0 to 2 percent slopes 

Bazile loamy fine sand, 0 to 2 percent slopes 
Bazile loamy fine sand, 2 to 6 percent slopes 
Bazile loamy fine sand, 6 to 11 percent slopes 
Bazile loam. 0 to 2 percent slopes 

Bazile loam, 2 to 6 percent slopes 

Bazile loam. 6 to 11 percent slopes 

Betts clay loam, 6 to 11 percent slopes, eroded 
Betts clay loam, 11 to 15 percent siopes, eroded 
Betts clay loam, 15 to 30 percent siopes 

Betts clay loam, 30 to 60 percent siopes 
Blendon fine sandy loam. 0 to 2 percent slopes 
Blyburg silt loam, 0 to 2 percent slopes 

Boel loamy fine sand, 0 to 2 percent slopes 
Boelus loamy sand, 0 to 2 percent slopes 
Boelus loamy sand, 2 to 6 percent slopes 
Boelus loamy sand, 6 to 11 percent slopes 
Bristow silty clay, 30 to 60 percent slopes 
Brunswick fine sandy loam, 6 to 11 percent slopes 
Brunswick-Paka complex, 6 to 15 percent slopes 
Brunswick-Paka complex. 15 to 30 percent slopes 
Butler silt loam, 0 to 2 percent slopes 


Coleridge silt loam, 0 to 2 percent slopes 

Crofton silt loam, 2 to 6 percent slopes, eroded 

Crofton silt loam, 6 to 11 percent slopes, eroded 

Croftan silt loam, 11 to 15 percent slopes, eroded 

Crofton silt loam, 15 to 30 percent slopes 

Crofton silt loam, 30 to 60 percent slopes 

Crofton-Nora complex, 2 to 6 percent slopes, eroded 
Crofton-Nora complex, 6 to 11 percent slopes, eroded 
Crofton-Nora complex, 11 to 15 percent slopes, eroded 
Crofton-Thurman complex, 6 to 11 percent slopes. eroded 
Crofton-Thurman complex, 11 to 15 percent slopes, eroded 
Crofton-Thurman complex. 15 to 30 percent slopes 


Elsmere loamy fine sand, 0 to 2 percent slopes 
Elsmere fine sandy loam, 0 to 2 percent slopes 
Eltree silt loam, 0 to 2 percent slopes 
Eltree silt loam. 2 to 6 percent slopes 


Fillmore siit (oam, O to 1 percent slopes 
Fluvaquents, silty, 0 to 2 percent slopes 


Gavins silt loam, 30 to 60 percent slopes 
Gibbon silt loam, 0 to 2 percent slopes 


Hobbs silt loam, 0 to 2 percent slopes 
Hord silt loam, 0 to 2 percent slopes 


Inavale fine sand, 0 to 2 percent slopes 

Inavale fine sand, channeled, 0 to 2 percent slopes 
Inavale loamy fine sand, 0 to 2 percent slopes 
Inavale fine sandy loam. 0 to 2 percent slopes 


Kezan silt loam, 0 to 2 percent slopes 
Kezan silt loam, channeled. 0 to 2 percent slopes 


Labu silty clay , 6 to 11 percent slopes 

Labu-Sansarc complex. 11 to 30 percent slopes 
Longford silty clay loarn, 2 to 6 percent slopes, eroded 
Longford silty clay loam. 6 to 11 percent slopes, eroded 
Loretto fine sandy loam. 0 to 2 percent slopes 

Loretto fine sandy loam. 2 to 6 percent slopes 
Lynch-Bristow complex. 11 to 30 percent slopes 
Lynch-Verdel complex, 6 to 11 percent slopes 


SYMBOL 


NAME 


Mariaville very fine sandy loam, 3 to 30 percent slopes 
Meadin sandy loam, 0 to 3 percent slopes 
Meadin-O'Neill complex, 3 to 30 percent slopes 
Moody loam, 0 to 2 percent slopes 

Moody loam. 2 to 6 percent slopes 

Moody silty clay loam, 0 to 2 percent slopes 

Moody silty clay loam, 2 to 6 percent slopes 


Nora silty clay loam, 2 to 6 percent slopes 
Nora silty clay loam, 6 to 11 percent slopes 
Nora silty clay loam, 11 to 15 percent slopes 


Obert silt loam, wet, 0.to 2 percent slopes 
Onawa silty clay, 0 to 2 percent slopes 
O'Neill sandy loam, 0 to 2 percent slopes 
O'Neill sandy loam, 2 to 6 percent slopes 
Ord fine sandy loam, 0 to 2 percent slopes 
Ord loam, 0 to 2 percent slopes 

Ortello fine sandy ioam, 0 to 2 percent slopes 
Ortello fine sandy loam, 2 to 6 percent slopes 
Orwet loam, 0 to 2 percent slopes 


Paka toam, 0 to 2 percent slopes 

Paka loam, 2 to 6 percent slopes 

Paka loam, 6 to 11 percent slopes 
Paka loam, 11 to 15 percent slopes 
Percival silty clay, 0 to 2 percent slopes 


Redstoe silt loam, 6 to 11 percent slopes 
Redstoe-Gavins complex, 11 to 30 percent slopes 


Sansarc silty clay, 30 to 60 percent slopes 

Scott silt loam, 0 to t percent slopes 

Sheil silt loam, 0 to 2 percent slopes 

Simeon sand, 6 to 30 percent slopes, eroded 
Simeon toamy sand, 0 to 6 percent slopes 
Simeon sandy loam, 0 to 6 percent slopes 
Simeon-Thurman complex, 6 to 30 percent slopes 
Solomon silty clay, 0 to 2 percent slopes 


Thurman fine sand, 0 to 3 percent slopes 

Thurman fine sand, 3 to 6 percent slopes 

Thurman loamy fine sand, 0 to 3 percent slopes 
Thurman loamy fine sand, 3 to 6 percent slopes 
Thurman fine sandy loam, 0 to 3 percent slopes 
Thurman fine sandy loam, 3 to 11 percent slopes 
Thurman fine sandy loam, 11 to 30 percent slopes 
Trent silt loam, 0 to 2 percent slopes 

Trent silt loam, moderately wet, 0 to 2 percent slopes 


Urban land. 3 to 30 percent slopes 


Valentine fine sand, 3 to 9 percent slopes 
Valentine fine sand. 9 to 24 percent slopes 
Verdel silty clay. 0 to 2 percent slopes 

Verde! silty clay. 2 to 6 percent slopes 

Verdel silty clay. 6 to 11 percent slopes 
Verdigre fine sandy loam. 2 to 6 percent slopes 
Verdigre fine sandy loam, 6 to 11 percent siopes 
Verdigre fine sandy loam, 11 to 30 percent slopes 
Verdigre loam, 2 to 6 percent slopes 

Verdigre loam. 6 to 11 percent slopes 

Verdigre loam. 11 to 30 percent slopes 


KNOX COUNTY, NEBRASKA 


UNIVERSITY OF NEBRASKA 
CONSERVATION AND SURVEY DIVISION 


CONVENTIONAL AND SPECIAL 


BOUNDARIES 
National, state 
County 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, 
cemetery 
STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
State 
County, farm or ranch 
LEVEES 
Without road 
DAMS 
Medium or small 
PITS 
Gravel pit (up to 3 acres) 
MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 


School 


WATER FEATURES 


DRAINAGE 


Perennial, double line 
Perennial, single line 
Intermittent 


Dramage end 


SYMBOLS LEGEND 


Canais or ditches 


Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Cem | 


Perennial 
MISCELLANEOUS WATER FEATURES 
Marsh (up to 3 acres) 
Well, artesian 
Well, irrigation 


Wet spot (up to 3 acres) 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


LcF 
SOIL DELINEATIONS AND SYMBOLS 


ESCARPMENTS 


Bedrock 
(points down slope) 


Other than bedrock 
(points down slope) 


vvv EYYYY VV YIII 


SHORT STEEP SLOPE 


nnne GULLY 


DEPRESSION 

MISCELLANEOUS 
Blowout (up to 3 acres) 
Gravelly spot (up to 3 acres) 
Gumbo, slick or scabby spot (sodic) 


to3 
Rock outcrop tup арз: 
(includes sandstone апа shale) 


(up to 3 acres) 
Sandy spot (up to 3 acres) 
Severely eroded spot (up to 3 acres) 
Stony spot, very stony spot (up to 3 acres) 
Seep area (up to 3 acres) 
Silty and Clayey spot (up to 3 acres) о t5 


Glacial till spot (up to 3 acres) # 


Reddish-brown loess spot (up to 3 acres) ~ 


KNOX COUNTY, NEBRASKA — SHEET NUMBER 


1 KILOMETER 


KNOX COUNTY, NEBRASKA NO. 1 
SCALE 1:20 000 
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KNOX COUNTY, NEBRASKA 


SHEET NUMBER 6 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are from 1974 - 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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KNOX COUNTY, 
This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are from 1974 - 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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KNOX COUNTY, NEBRASKA NO. 20 
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Base maps are from 1974 - 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


KNOX COUNTY, NEBRASKA NO. 21 


and cooperating agencies. 


This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, А 
Base maps are from 1974 – 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies 
Base maps are from 1974 - 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department ої Agriculture, Soil Conservation Service, and cooperating agencies 
Base maps are from 1974 - 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 


Base maps are from 1974 – 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies 
Base maps are from 1974 - 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned 
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KNOX COUNTY, 
This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are from 1974 - 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are from 1974 - 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies 
Base maps are from 1974 - 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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This soil survey map was compiled by the U.S. Department of Agriculture, Soil Conservation Service, and cooperating agencies. 
Base maps are from 1974 - 1977 aerial photography. Coordinate grid ticks and land division corners, if shown, are approximately positioned. 
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